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AIR DEFENSE COMMAND... 

the defense that never rests ! 

With a stern gaze toward the perimeter of the Northern Hemisphere, an eagle clutches 
a bolt of lightning symbolizing the strength and rapidity with which the U.S. A.F. 

Air Defense Command is prepared to fulfill its mission ! Around the clock, for more 
than ten years, the men and women of the Air Defense Command have protected 
your home and country by bringing to life this symbol of the defense that never rests! 



Airborne Variable Displacement 
Piston Type Pumps 



A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 4000 psi pressure. These 
new pumps have the same exceptionally high overall efficiency as well 
as the many other performance advantages demonstrated by the 
3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system . . . resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 

DIVISION OF SPERRY RAND CORPORATION 



OVERSEAS wi!'Roaj/i!ioair.»d' Middx.. Euslnnd 

RS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


enginee: 




DESIGNERS, DEVELOPERS, MANUFACTURERS AND 
QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE 
HYDRAULIC, PNEUMATIC, FUEL, MECHANICAL AND 
ELECTRICAL EQUIPMENT... 


PRECISION 

PRODUCTS 


AVIATION CALENDAR 


Nov. 28— Fourth Convertible Aircraft Con- 
gress. the Franklin Institute, Philadelphia, 

Nov. 28-30— Snowbird Soaring Meet. Harris 
Hill, Elmira, N. Y. 

Nov. 28-Dcc. -I— First Electronic Com- 
puter Exhibition and Symposium, Olym- 
pia, London, England. 

Dec. 1-5— Annual Meeting, American Soci- 
ety of Mechanical Engineers. Hotels 
Statler-Hilton and Sheraton-McAlpin. 
New York, N. Y. 

Dec. 2-4— Third Conference on Reliable 
Electrical Connection, sponsored by Elec- 
tronic Industries Assn., Dallas, Tex. 

Dec. 3-5— Second National Symposium on 
Global Communications, sponsored by 
the Institute of Radio Engineers anti 
American Institute of Electrical Engi- 
neers, Colonial Inn, St. Petersburg, Fla. 

Dec. 3-5— Eastern Joint Computer Confer- 
ence and Exhibit. Bellevue-Stratford Ho- 
tel, Philadelphia, Pa. 

Dec- 4-5— Ninth National Conference, Pro- 
fessional Group on Vehicular Communi- 
cations, Institute of Radio Engineers, Ho- 
tel Sherman, Chicago, III. 

Dec. 8— Symposium on High Speed Testing, 
sponsored by Plas-Tech Equipment Corp.. 
Sheraton-Plaza Hotel, Boston, Mass. 

Dec. 9-11— Mid-America Electronics Con- 
vention, sponsored by Kansas City Sec- 
tion, Institute of Radio Engineers. Mu- 
nicipal Auditorium Arena, Kansas Cits’, 
Mo. 

Dec. 17— 22nd Wright Brothers Lecture, 
Maurice Roy on French aeronautical re- 
search, Natural History Bldg., Smith- 
sonian Institution. Washington, D. C. 

Dec. 27-30— Fifth Annual Meeting, Ameri- 
can Astronautic.il Socictv. Hotel Statler. 
Washington. D. C. Meeting will be 
held in conjunction with the 125th An- 
(Continued on page 6) 
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APPLIED 

CRAFTSMANSHIP 
by LAVELLE 


Skilled personnel and advanced facilities combine at Lavelle 
to assure the high quality workmanship demanded in airframe, 
missile, jet engine and electronic components. 

With a long time background of experience, Lavelle craftsmen 
utilize modern equipment and new fabricating techniques to 
produce welded and machined sheet metal parts or assemblies 
made of stainless steel, titanium, nickel or aluminum alloys. 
Lavelle fabricates weldments ... by resistance, automatic or 
manual inert gas, metallic arc and oxy-acetylene welding. 
X-Ray, Zyglo and Magnaflux methods of non-destructive test- 
ing are used to establish and control weld quality. 


You can depend on Lavelle craftsmanship to meet your exacting 
requirements ... on time ... at reasonable cost. Call on Lavelle 
when you need the finest in specialized fabricating services. 



LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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TRAWS-SONICS 

PLATINUM TEMPERATURE TRANSDUCERS 
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LEADER IN RESEARCH AND DEVELOPMENT OF ULTRASONIC SYSTEMS 




ANNOUNCING TWO 


Space Technology Laboratories, Inc. 


Space Technology Laboratories, Inc., previously a division of The Ramo- 
Wooldridge Corporation, became a separate company on October 31, 1958. 
Space Technology Laboratories will be directed by Lieut. Gen. James H. Doolittle, 
Chairman of the Board (after January 1, 1959); Dr. Louis G. Dunn, President; 
and Dr. Ruben F. Mettler, Executive Vice President. The other members of 
the Board of Directors are Robert F. Bacher, Head of the Division of Physics, 
Mathematics and Astronomy at the California Institute of Technology; James 
T. Brown, Vice President of the Mellon National Bank, Pittsburgh, Pennsylvania; 
and Samuel E. Gates, Attorney with the New York firm of Debevoise, Plimpton 
and McLean. 

Space Technology Laboratories has the largest professional scientific and 
engineering staff in the nation devoted exclusively to Ballistic Missile and Space 
programs. STL is responsible for the systems engineering and technical direction 
of the Air Force Thor. Atlas. Titan, and Minuteman ballistic missile programs. 
While it does not engage in production, STL performs experimental and analytical 
research projects in advanced space technology, including the fabrication and 
assembly of special equipment and the conduct of test programs. A recent 
example is the lunar probe project assigned to STL by the Air Force and the 
National Aeronautics and Space Administration. 

Space Technology Laboratories, Inc., plans to maintain a combination of 
technical competence and organizational strength appropriate to its special and 
continuing role in the important national program of space weapons development. 


Space Technology Laboratories, Inc. 


NEW CORPORATIONS 


Thompson Ramo Wooldridge Inc. 


On October 31, 1958, Thompson Ramo Wooldridge Inc. was formed by 
the merger of Thompson Products, Inc., and The Ramo- Wooldridge 
Corporation. 

Thompson Ramo Wooldridge will be directed by J. D. Wright, Chair- 
man of the Board; Dean E. Wooldridge, President; Simon Ramo, Exec- 
utive Vice President; and F. C. Crawford, Chairman of the Executive 
Committee. The other members of the Board of Directors are B. W. 
Chidlaw, A. T. Colwell, J. H. Coolidge, H. L. George, R. P. Johnson, 
and H. A. Shepard. Each is a Vice President of the merged company. 

Thompson Products, Inc., has been for many years a large manu- 
facturer of components and accessories for the automotive and aircraft 
industries. In recent years, it has also been active in the fields of Missiles, 
Electronics, and Nuclear Energy. Thompson has concentrated on prod- 
ucts which require a high level of competence in engineering and pre- 
cision manufacturing. 

The Ramo-Wooldridge Corporation was organized five years ago to con- 
duct research, development, and manufacturing operations in the field 
of electronic and missile systems having a high content of scientific 
and engineering newness. In addition to the work performed by Space 
Technology Laboratories, Inc.. Ramo-Wooldridge has been engaged in 
major systems work in such areas as digital computers and control 
systems, communications and navigation systems, infrared systems, and 
electronic countermeasures. 

The merger of the two companies into Thompson Ramo Wooldridge 
Inc. is intended to provide an integrated team having strong capabilities 
for scientific research, engineering development, and precision manu- 
facturing. 

Thompson Ramo Wooldridge Inc. 



High Performance Starter-Generators by BREEZE 


For critical applications in jet aircraft, 
these units serve the dual purpose of 
starting the jet engine and providing 
the electrical power necessary to 
charge the ship's batteries and operate 
the electrical equipment. 

These units are designed to military 
aircraft standards, have radio noise 
filters and are either blast cooled or 
self cooled. Vibration dampeners may 
be incorporated when required. 

Our engineers will be pleased to fur- 
nish information on the listed units 
upon request and will submit engi- 
neering proposals for special units. 





CORPORATIONS, INC. 

BREEZE CORPORATIONS INC., 700 LIBERTY AVE., UNION, NEW JERSEY 
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products that SEE 
by themselves . . . 



Magnavox 


gives the Crusader EYES! 


...Airborne Radar 

The APS-67 Airborne Radar. . .designed 
and developed by THE MAGNAVOX COMPANY 
gives eyes that see by both day and 
night to the Crusader. 
The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter. . . 

clearly demonstrating 
The Magnavox Company's ability to produce 
and work as prime contractor on a 
complex electronics project. 
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new BTR mountings* 
protect reliability of advanced 


New Lord BTR Mountings provide all the 
advantages of elastomeric mountings, plus 

• broad temperature operation 
from —65° to +300° F. 

• extreme environmental resistance 


excellent all-attitude 
characteristics 


• efficient isolation 
of frequencies 

to 2000 c.p.s. 

• high internal 


aircraft components 

Achieving the high component reliability specified for 
today's advanced aircraft often requires control of severe 
vibration, shock and noise. Special techniques, materials 
and systems must be employed to keep vital equipment 
within their fragility envelopes. 

Typical of the advanced materials required in mounting 
systems for the high-performance aircraft shown here 
are Lord’s new BTR Elastomeric Mountings. These broad 
temperature range isolators provide excellent shock and 
vibration protection under extreme environmental conditions. 
Incorporation of BTR mountings in the suspension system 
simplifies design providing maximum economy and 
assures better performance and higher reliability. 

Aircraft and missiles of the future will introduce new vibration 


For further information contact your nearest Lord field 
engineer or the Home Office, Erie, Pa. 


LORD MANUFACTURING COMPANY • ERIE, PA. 



CERTI-SEAL, AMP’s all new moisture proof window connector, 
prevents moisture breathing at altitude. Tin plated copper rings 
are crimped over wire insulation to seal out vapors and fluids. 
Made for over 100 different insulation diameters in military 
specifications, CERTI-SEAL exceeds all specifications for: 


• corrosion resistance 

• vibration resistance 

• flame resistance 


> tensile strength 

i dielectric strength 

> immersion tests 


Send for samples and literature from: 



AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 




precision blades for flight propulsion 


Superalloy blades, buckets and vanes — precision com- 
ponents for rotating and static assemblies— axe products of 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes 
also produces through its own vacuum melting facilities. 


the special alloy metals that go into these and other 
products demanding high tensile strength in the high 
temperature field. Kelsey-Hayes Company, General 
Offices: Detroit 32, Michigan. 




Ryan Firebee 

jet drone missiles 

are flying longer, farther, 

higher, faster on target missions — 
and more of them “live" to fly another day. 
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^ NOW... 
SUPER-STRENGTH 
PLATE 
IN ALCOA 
ALLOY 
7079 


MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS 
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EDITORIAL 


How Research Investments 


About a year ago, when the Air Force canceled the 
North American Navaho missile development program 
after an expenditure in excess of 5700 million, there was 
a great hue and cry in Congress, the daily press and bv 
some timid bookkeepers in the Defense Department 
over the tremendous “waste” of funds on a project 
that failed to produce operational military hardware. 
The example of the Navaho project’s 5700 million was 
cited time and again to prove that what was really 
needed was not a larger military’ and development pro- 
gram but a more cautious investment of the funds 
already available. 

It is this lack of understanding of the genuine value 
of research and development investments and their par- 
off that has contributed more than any other singie 
factor to the artificially slow pace of our military tech- 
nology development during the past decade. Research 
and development investments cannot be handled effec- 
tively with the conservative 37 < interest philosophy of 
a savings account. They must be handled as high "risk 
capital, accepting the prospect of big gambles and some- 
failures, to achieve the significant state of the art gains 
that are necessary to maintain military superiority and 
a dynamic economy. 

For the past century, the American economy was 
based primarily on expanding to the geographical limits 
of the continent and developing its natural resources. 
For the next century, the American economy must 
depend on the expansion of basic knowledge to new 
frontiers and the development of the resulting tech- 

Navaho Dividends 

The Navaho program provides a perfect case history 
of how a sound investment in research and develop- 
ment pays tremendous dividends in basic new knowl- 
edge and technology, even though the original weapon 
goals are never reached. Far from being a tremendous 
“waste" of funds, the work on the Navaho project has 
paid large dividends in a wide variety of military weapon 
systems, ranging from nuclear submarines to’ Mach 3 
aircraft, and has planted the seed for important new 
dynamic elements to grow in the civilian economy. 

Let us examine the Navaho project in detail and 
trace the exact genealogy of its research and develop- 
ment by-products into working hardware of the present 
and immediate future. The Navaho concept was hatched 
in the fading days of World War II when the first data 
on the truly remarkable German wartime research in 
supersonics, guidance and high energy propulsion was 
being siphoned from the ruins of the Third Reich. 

Because future developments in these key areas were 
only dimly perceived, the military specified onlv broad 
requirements for basic state of the art advancement. 


As this development work bore fruit, it was possible 
to expand the military requirements of the Navaho 
system from its original low supersonic speed and 500 
statute mile range to Mach 3 and a 5,500 nautical mile 
range. Today, we find too many research and devel- 
opment programs cramped and hamstrung by too rigid 
military requirements and lacking the freedom required 
for broad advances offered by the Navaho project 
approach. 

Early Problems 

The first problem was facilities. At the end of World 
War II there were no development or test facilities in 
this country for big rocket engines, Mach 3 aerodynamic 
designs or inertial guidance systems. The first propul- 
sion research on Navaho consisted of firing small rockets 
using liquid oxygen and hydrogen peroxide in the park- 
ing lot of North American's Los Angeles division. These 
experiments produced little data but considerable dam- 
age to parked cars by fragments from exploding test 
vehicles. But out of this development need came the 
huge Rocketdyne facilities at Canoga Park and Santa 
Susanna on which virtually all large liquid fueled rocket 
development in this country has been dependent during 
the past decade. 

North American began work on a supersonic wind 
tunnel in 1946 designed for a 16 x 16 in. test section 
and a capability through Mach 3 . This supersonic wind 
tunnel was the first of its kind to be built and operated 
by an individual company in the aircraft industry. It 
began running in 1948 and has been a valuable research 
tool for the last 10 years. Facilities for development of 
gyro-stabilized platforms, extremely sensitive acceler- 
ometers and accurate distance measuring equipment also 
were developed and expanded into what is now North 
American's Autonetics Division. 

Gaining Technical Experience 

Along with these facilities went the development of 
a capable technical staff to carry the program load in 
what was to prove to be a basic state of the art advance 
on the three technical fronts of aerodynamics, propul- 
sion and guidance. 

A decade of research and development effort went 
into the Navaho program before the rapid progress of 
ballistic missiles dictated a cut-off to this line of air- 
breathing missile development. There will never be anv 
Navaho SM-64 missiles in the inventory of the Strategic 
Air Command poised on launchers to strike potential 
enemies across intercontinental ranges. 

Does this mean that the 5700 million in taxpayers' 
money spent by the Air Force on Navaho are a com- 
plete loss? Certainly not! 'Hie dividends already paid 
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Pay Tremendous Dividends 


and looming in the near future show clearly the tre- 
mendous return cranked into both military and civil 
technology by this research and development investment. 

In aerodynamics, the Navaho project charted a course 
to Mach 3 , a current goal of both military' and civil 
aircraft. The X-10 test vehicle developed for the program 
proved clearly the value of the supersonic wind tunnel 

Its basic configuration was never altered from the 
final wind tunnel model. It made 28 successful flights, 
hitting a peak of over Mach 2 without any trouble in 
the critical transonic range, and provided much of the 
supersonic aerodynamic data used in the GAM-77 
Hound Dog missile, the F-108 Mach 3 long-range inter- 
ceptor and the B-70 Mach 3 intercontinental bomber. 

As an added dividend, the recoverable X-10 test vehi- 
cles are now being used as the first supersonic targets 
for the Boeing Bomarc surface-to-air missile test pro- 
gram, and the 12 XSM-64 missiles are being used for 
further research in the RISE program (Research into 
Supersonic Environments) to develop additional data for 
the B-70 and F-108 projects, particularly for temperature 
and pressure data necessary for application of boundary 
layer control. 

Guidance Benefits 

Guidance development also was a long-term program 
that progressed from the first crude beginnings of early 
stabilized platforms through the X-l system, the first 
inertial guidance system to fly in the U. S. (in 1950 
controlling a C-47), through the N-5 system used in 
the Navy’s atomic submarines on their successful pio- 
neering voyages under the polar ice cap. Inertial guid- 
ance systems that resulted from advanced component 
development for Navaho are also being utilized in the 
Hound Dog missile and a fighter guidance system, while 
the possibilities of more payoffs even farther in the 
future are not yet exhausted. Among the key inertial 
guidance components developed during the Navaho 
program are accelerometers sensitive from fifty one- 
thousandths of a G to forces of 8Gs; paired and revers- 
ing gyros to reduce drift errors; extremely accurate 
distance measuring equipment; and a daytime celestial 
navigation system to correct inertial guidance errors. 

A completely automatic and self-contained recovery 
system was developed and successfully operated in the 
pilotless X-10 vehicles that also can be applied to the 
development of automatic recovery systems for space 
vehicles. 

Perhaps the biggest payoff has come in rocket pro- 
pulsion where the early Navaho work has become the 
basis for all the high thrust liquid fueled rocket engines 
powering U.S. ballistic missiles today; the million-pound 


thrust single chamber engine, and the million-and-a-half 
pound thrust cluster now under development for space 
exploration. 

First step in the Navaho rocket engine development 
was the 75,000 lb. thrust model developed as the first 
booster for the ramjet-powered cruise missile which later 
became the standard production engine for the Army’s 
Redstone ballistic missile. With increasing range require- 
ments for Navaho, the booster rockets were developed 
to a maximum total of 415,000 lb. thrust for a cluster 
of three used in the final XSM-64 configuration. And 
from this development program came the rockets for 
the Army’s Jupiter and the USAF Thor and Atlas, all 
now in production at North American's Rocketdyne 
division. These engines also propelled the first success- 
ful U.S. satellites and all five lunar probes now sched- 
uled. They also will be used in satellite reconnaissance 
systems and manned space exploration. 

Manufacturing Developments 

On the manufacturing side, the Navaho configuration 
required circular structures that could not be machined 
so a chemical milling process was developed and pat- 
ented by North American (Chem-Mill) that is now 
used in the manufacture of 80 other aircraft and missiles. 

New welding techniques were developed to cope with 
the shape and size of missile skins that also now have 
wide applications, including the X-l 5 rocket research 
aircraft. Space metal, a corrugated sandwich material 
combining strength and low weight was developed along 
with automatic facilities for its production. 

The requirement for automatic check-out equipment 
to give a swift “Go, No-Go" reading in the field faster 
than human crewmen could possibly manage became 
apparent early in the Navaho development. Equipment 
developed to fill this need is now being produced for 
the Hound Dog missile going into service with Strategic 
Air Command and for Navy’s A3J attack bomber. 

Prime Example 

The ease history of the Navaho research and devel- 
opment program should Ire carefully studied by every 
congressman concerned with military appropriations, by 
the comptrollers at all levels in the executive branch of 
the government and by the taxpayers whose 5700 mil- 
lion were invested and who stand to collect the real 
benefit from these dividends in a stronger defense capa- 
bility and new additions to the dynamic technology 
that is required to keep the civilian economy rolling. 
It is a prime example of how a wise investment in 
military research and development ean pay handsome 
dividends for the future. 

—Robert Hotz 
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HERE THEY ARE! 


The SMALLEST — and the FASTEST- high 
pressure pneumatic solenoid valves ever made! 


On the left above, the world’s smallest 3000 psi pneu- 
matic solenoid valve. (Overall height 3 Vs", total weight 
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s— and tomorrow’s— high-speed 
manned aircraft. 

For more information on these new tested and proven 
valves, as well as more than 100 qualified pneumatic 
system components, write to Walter Kidde & Company - 
pioneers in aircraft pneumatic systems, and still first 
with the finest in pneumatic components! 


KIDDE VALVE =872071 (The tiny one) 
Operating Pressure 0-3000 psi 
Leakage 3 cc/hr. 

Flow Equivalent to .05 orifice. 

Operating Current .5 to 1.5 amps. 
Operating Voltage 14-30 V.D.C. 

Life 100 to m, 000 cycles depending 

KIDDE VALVE =872458 (The speed demon) 
Operating Fluid Dry air/nitrogen gas 
Operating Pressure Range 80 to 3250 psi 
Proof Pressure 4875 psi 
Burst Pressure 8125 psi minimum 

Voltage Range*' 3 ^ to 30 V.D.C. 

Coil Resistance (80*F.) 21.5 to 24 ohms 
Response Time 0.016 seconds 



— —'bv. Vom.-VBBMIB, naan.-van nurs. uaur.— wasnmgton, d, c. Montreal- Toronto- Vancouver 

Walter Kidde & Company, Inc., Aviation Division, 1119 Main Street, Belleville 9, N.J. 
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WHO'S WHERE 


In the Front Office 

Brig. Gen. H. F. Gregory (USAF. ret.), 
vice president and assistant to the president. 
Midwestern Instruments, Inc.. Tulsa. Okla. 

Boeing Airplane Co.’s Systems Manage- 
ment Office has announced the following 
assignments: Harvey D. Gunning. Dyna-Soar 
weapon system manager, and Roy R. Ro- 
tclli. Dyna-Soar engineering manager. Pilot- 
less Aircraft Division; Roy H. Anderson. 
Minute-man manager. Howard Hurst, assist- 
ant Minuteinan manager. Seattle Division. 

George J. Grabncr, financial vice president 
and treasurer, the Weatherhead Co., Cleve- 
land. Ohio. 

Lance Call, a director and president. 
Taylorcraft. Inc., Conway, Pa. 

Hcnnan F. Scheurer, Jr., vice president- 
administrative and legal, West Coast Air- 
lines, Inc. 

John H. Hunt, a vice president, Stavid 
Engineering. Inc., Plainfield. N. J. 

Graham B. Brown, vice president, Mal- 
lory-Sharon Metals, Niles. Ohio. 

Dan W. Burns and Robert T. Campion, 
vice presidents. The Sicglcr Corp., Los 
Angeles, Calif. Mr. Burns continues as 
president of The Hufford Corp.. a Sicglcr 
subsidiary-; Mr. Campion continues as 
secretary of Seiglcr. Also: Edward C. 
Lindsay, vice president-manufacturing. The 
Hufford Corp. 

Charles A. Sercno, head of Air Associates 
Division Electronic Communications, Inc., 
St. Petersburg. Fla, Mr. Sereno is executive 
vice president of Electronic Communica- 

A. G. Cole, a vice president, Aircraft 
Engineering & Maintenance Co.. Oakland. 

Mansfield D. Sprague, vice president- 
public and industrial relations, American 
Machine & Foundry Co.. New York, N. Y. 

Philip W. Scott, a group vice president. 
The Budd Co.. Philadelphia. Pa. 

Trilan Corp., is the new corporate name 
of Consolidated Aircraft Products. El 
Segnndo, Calif., and the following appoint- 
ments have been announced: Guy O. Gcs- 
sell, vice president and general manager, and 
Roy M. Knox, vice president-engineering. 
Don E. Bryant continues as president. 

Brace A. Willscy, vice president and 
general manager, newly established Dcs 
Moines, Iowa, division of Solar Aircraft Co., 
San Diego. Calif. 

D. P. Renda, corporate secretary. Western 
Air Lines, Inc. Mr, Renda continues as 
vice president-legal. 

A. J. Rizzi, comptroller, Stratos Division. 
Fairchild Engine and Airplane C?rp., Bay- 
Shore. N, Y. 

John F. Cain, treasurer, Greer Hydrau- 
lics, Inc., Jamaica, N. Y. 

Honors and Elections 

Maj. Gen. Donald N. Yates, Commander 
of the Air Force Missile Test Center, 
Patrick AFB, Fla., has received the Order 
of Aeronautical Merit from the Brazilian 
Government in recognition of ". . . out- 
standing services rendered to aviation and 
to the security of the free world." 

(Continued oil page J23) 


INDUSTRY OBSERVER 

► Technique that reportedly can make radar systems virtually free from inten- 
tional or accidental jamming has been developed by Bell Aircraft Co. engi- 
neers. Application of technique involves relatively minor modification and is 
applicable to most existing and projected radar systems, 

► Watch for Air Force to let a contract at about the first of the year for a 
new early warning and control airplane to replace the Lockheed RC-121. 
AEW mission wifi be broadened to include control of interceptors. USAF 
says airframes must lie essentially off-the-shelf items. Engines specified are 
Allison T61 5,000 eshp. two-spool turboprops. Boeing is proposing a ver- 
sion of its KC-97 (AW Oct. 20, p. 23); Lockheed a hybrid including elements 
of the Model 1649 and the Electra; Douglas a variation of the DC-7D turbo- 
prop transport which, thus far, has found no civilian market. Team of Con- 
vair and Canadair is proposing a development of Canadair’s CL-44 Argus. 

► Air Force has called for industry proposals for a supersonic tactical bomber 
and reconnaissance aircraft based on the existing state of the art. North 
American is expected to propose a modified version of its Navy A3J, Repub- 
lic a modified version of its F-105 and McDonnell a modified version of its 
F-101 long-range interceptor. 

► Navy-North American A3J attack bomber will be the first aircraft designed 
from the start to use completely automatic check-out equipment for flight- 
line testing of all of its avionic sub-systems and accessory equipment. Auto- 
matic check-out equipment is being developed by North American’s Auto- 
netics Division. 

► A3J also will use inertical guidance system being developed by North 
American’s Autonetics Division as a primary tactical navigation aid but 
will carry Raytheon Doppler radar for back-up. Autonetics, which is 
responsible for the entire bombing-navigation system, will use surveillance 
radar developed by Convair and a closed-circuit television system designed 
by Eastman Kodak for visual bombing. 

► Royal Canadian Air Force is considering the de llavilland Firestrcak air- 
to-air missile as a replacement for the Douglas Sparrow II missile whose 
production was formally canceled several weeks ago. Purchase of the Fire- 
streak depends upon the Canadian government’s ultimate decision as to 
whether fighter planes are to be dropped from Canada’s air defense system 
(AW Sept. 29, p. 22; Nov. 10, p. 31). 

► Pratt & Whitney Division of United Aircraft Corp. has been purchasing 
fluorine in experimental quantities, possibly for use as the high energy 
oxidizer for the division's hvdrogcn-fuelcd rocket engine (AW Nov. 10, p. 
26). Engine, designed for use as the second stage of a manned satellite 
vehicle, is almost certain to derive its power from conventional chemical 
reaction of fuel and oxidizer. Liquid fluorine will provide a higher specific 
impulse than liquid oxygen and is now only slightly more difficult to han- 
dle and use than liquid oxvgen. 

► Army Chemical Corps hopes to develop a short-range 200-600 yd. 
rocket for accurately placing napalm on enemy strong points, eventually 
pushing the range to 3,000 yd. One development item now under test, the 
F42, is an eight-inch-diameter fire rocket powered by a standard 2.25 in. 
rocket motor. E42 has a treated cardboard cylinder fuel container and a 
point detonating white phosphorous igniter. Fire rocket's length is 64 in., 
weight 60 lb. Rocket has a capacity of 5.7 gal. of jellied gasoline, is designed 
for firing from an expendable launcher or mobile multiple launcher. 

► More than 50 Nike Hercules anti-aircraft missile sites are scheduled to 
be operational by next July. Sites wall include defense areas in the Fort 
Richardson-Elmendorf AFB-Anchorage and the Eilson AFB-Ladd AFB- 
Fairbanks complexes in Alaska. First units became operational last June, 
and fisc continental sites are now operational at New York, Philadelphia, 
Washington, Chicago and Los Angeles. 
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From Crosley 
AVCOMB®. . . 
for tomorrow’s 
aircraft and missiles 


Steel structures that are light enough to 
float on water — yet strong and heat- 
resistant enough for tomorrow's aircraft 
and missiles — are now possible with 
Avcomb, the stainless steel honeycomb 
sandwich by Crosley. 

Avcomb has already passed the very rigid 
tests required of it for the high-speed 
bombers and fighters to be produced in 
the 1960’s. Crosley is proud that its 
stainless steel honeycomb panels were the 
first to win such approval . . . and stands 
ready to mass produce Avcomb for our 
nation’s aircraft and missile 
manufacturers. 

Improved and different production 
techniques, now being perfected 
by Crosley, will make Avcomb available 
in complex shapes and in very large 
flat panels. And costs will be substantially 
below today’s prices. 

Crosley with associated Avco Divisions 
provides facilities and personnel for: 

• Weapons systems management from 
initial concept to production. 

• Research, development, and engineering 
design of airframes, electronics, 
control systems, telemetering, automatic 
test and support equipment, 

ground handling equipment and logistics. 

• Production and manufacturing for 
missile and aircraft systems. 

For more information, write to: Vice 
President, Defense Products Marketing, 
Crosley Division, Avco Manufacturing 
Corporation, Cincinnati 25, Ohio. 


Washington Roundup 


Space Capsule Contract 

National Aeronautics and Space Administration ex- 
pects to award a contract leading to the ultimate devel- 
opment of a manned space capsule sometime after the 
first of the year. Final specifications for the capsule 
(see page 26) were laid out for representatives of 38 
firms attending a recent NASA bidders conference at 
the Langley Research Center, Langley Field, Va. (AW 
Nov. 10, p. 27). Bids arc due by Dec. 4. 

Soviet Nuclear Tests 

Russian nuclear test series that ended several weeks 
ago represented the most intense conducted by any 
nation thus far from the standpoint of the number of 
shots in a limited period. Some shots were quite large, 
and one late in October produced the highest fallout 
radiation ever recorded, according to Japanese scientists. 
U. S. Atomic Energy Commission Chairman John A. 
McCone said that particular shot "gave us a great deal of 
concern.” Japanese also reported that one shot produced 
a large amount of neptunium in its fallout but no ura- 
nium 237. They speculated that this might mean a new 
type of weapon. Russia rqjorted that the U. S. fired 32 
shots in Operation Hardtack, the recent AEC test series 
in the Pacific. McCone said the Russian tally contains 
"some errors but it was reasonably precise." U. S. an- 
nounced only 16 of these shots. 

Space Council Silence 

White House failure to release information on civilian 
space matters after National Space Council meetings is 
causing a growing concern within the House and Senate 
space committees. Staff members feel that withholding 
information on matters involving the military or national 
security is justified but that the policy should not extend 
to civilian programs. In creating the National Aero- 
nautics and Space Administration, Congress directed the 
agency to "provide for the widest practicable and appro- 
priate dissemination of information concerning its activi- 
ties and the results thereof.” 

In Congress 

House Armed Services Investigating Subcommittee 
headed by Rep. Edward Hebert (D.-La.) will begin hear- 
ings Nov. 24 on charges that the military services are 
financing new facilities for weapons that could be pro- 
duced in closed-down government-owned installations. 
Floyd Brvant, Assistant Secretary of Defense for Prop- 
erties and Installations, will be the first witness. 

In another area, public hearings on Civil Aeronautics 
Board ethics will be held by the House Legislative Over- 
sight Subcommittee “in November or early December," 
according to committee counsel Robert Lishman. The 
presentation is expected to be routine. 

House Space Committee 

Chances look good for Dr. Charles S. Sheldon II, 
assistant staff director of the House Committee on Astro- 
nautics and Space Exploration, to become head of the 
new House committee staff during the next session of 


Congress. George F. Feldman, director and general counsel 
of tne present committee, hopes to return to his law 
practice in New York after the first of the year. During 
the last session, the House approved an across-the-board 
Committee on Science and Astronautics but delayed 
naming members until the coming session. Sheldon, 
before joining the space committee, had been professor 
of economics and transportation at the University of 
Washington and more recently served as senior specialist 
on transportation with the Legislative Reference Service, 
Library of Congress. 


Airline Labor Huddle 

Top airline labor leaders ’turned their attention to the 
three week old Capital Airlines strike last week and the 
mutual aid pact (AW Nov. 10, p. 40) under which the 
carrier reportedly already has collected more than 
SI 00,000 from the five other airline members. In a 
move to combat the pact, the legislative subcommittee 
of the AFL-CIO called a special Washington meeting 
with representatives of the Transport Workers Union, 
Brotherhood of Railroad Clerks, Air Line Pilots Assn., 
Flight Engineers International Assn., and International 
Assn, of Machinists. The unions represent an estimated 
80,000 airline workers. 


Labor Election 

National Labor Relations Board has directed an elec- 
tion within 30 days by employes of Convair’s Pomona, 
Calif,, plant to decide" which union will represent them 
in collective bargaining. Choice is between Associated 
Tool and Die Makers of America and the International 
Assn, of Machinists, District 20, Guided Missile Lodge 
No. 1254, AFL-CIO. 


New Defense Appointment 

Robert H. Knight, New York attorney, last week was 
appointed Deputy Assistant Secretary of Defense for 
International Security Affairs, succeeding Mansfield D. 
Sprague who resigned last month. Sprague is now vice 
president, public and industrial relations, for the Ameri- 
can Machine & Foundry Go. Knight, who has been 
associated with the law firm of Shearman, Sterling and 
Wright of New York since 1949, has specialized in gen- 
eral corporate matters with particular emphasis on inter- 
national arrangements. 


Bi-Partisan Bid 

In a bid for Democratic support after its serious set- 
back at the polls earlier this month, the Republican 
Administration last week named Senate majority leader 
Sen. Lyndon Johnson (D.-Tex.) U.S. representative to 
the United Nations debate on outer space exploration. 
In announcing the appointment, Secretary of State John 
Foster Dulles said: 

"It will be recalled that our delegate to the United 
Nations General Assembly is, as always, bi-partisan and 
on alternate years, including this year, includes members 
of the Senate. 

—Washington staff 
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CAPSULE, contained in aerodynamic failing, 


Space Technology 


ARPA Official 

By Evert Clark 

Washington-Satellite in which man 
will make his first attempt to exist in 
space, orbiting the earth for as many as 
six to 15 circuits, will be a pure drag 
shape with no lift or thrust devices ex- 
cept for a small retrorocket designed to 
bring man back toward earth at the end 
of his flight. 

These and other details of the U.S. 
man-in-space program have been re- 
vealed by Dr. Herbert York, chief sci- 
entist of the Defense Department’s Ad- 
vanced Research Projects Agency. 

Either an Atlas or Titan intercon- 
tinental ballistic missile booster will be 
used as a first stage. It will be topped 
by ‘‘some small added stages on top 
and safety rockets to lift the capsule 
high enough to activate the capsule 
system” in case trouble develops in the 
vehicle during the launch attempt. 

Weight of the capsule will be ap- 
proximately 2,000 lb. Almost all the 
estimates of the capsule weight needed 
to put a man up, sustain him for a 
short orbital flight and bring him back 
safely has fallen within the 1,500 lb. 
to 2,500 lb. range, York said. Man 
probably will be contained in a cvlin- 

AVIATION WEEK artist's conception of 
U.S. man-in-spacc capsule and launching 
vehicle was drawn from rough sketches made 
by Dr. Herbert York, chief scientist. Ad- 
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Gives Details on Man-in-Space Program 


drical chamber some six ft. long and 
six ft. in diameter. 

Capsule’s nose will handle the re- 
entry heating problem, either with a 
heat sink of metal having a high heat 
capacity and high conductivity or with 
an ablating material similar to that 
used on some missile nose cones. 
Retrorocket Positioning 

Rctrorockcts, which will require no 
more than 10 to 20% of the capsule’s 
weight, will fire forward and slightly 
upward from the orbital path, bringing 
the capsule into the denser part of 
the atmosphere in a shallow dive that 
will begin at an angle of two degrees or 
less from the direction of flight. 

Although the man-in-spacc program 
is a joint effort between the civilian 
National Aeronautics and Space Admin- 
istration and York's agency, which is 
a part of the military establishment. 
York spoke more freely and discussed 
the program in more detail than the 
civilian agency has. He addressed the 
University of Maryland’s Space Tech- 
nology Institute here. 

York said both agencies arc partic- 
ipating in the program “since its 
purposes are of interest to both agen- 
cies.” Basis of the present program, 
he said, is to study psychological and 
physiological reactions of man in space 
and to determine whether he is ca- 
pable of doing any useful work there. 

Main problem still is weightlessness. 


York said. Although man’s reaction to 
acceleration from 1G to a number of 
G’s has been studied on the ground, 
there is a "distinct possibility" that the 
results will be different when man is 
accelerated from aero, or weightless- 
ness. to the number of G’s he would 
experience in re-entry, York said. Even 
with a shallow re-entry angle of two 
degrees.- maximum acceleration may 
reach 10G. 

Approach to the orbital vehicle is 
to use "the simplest and surest and 
therefore the safest vehicle— a capsule— 
and to re-enter solely through atmos- 
pheric drag." 
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the capsule out of orbit and into a 
descent trajectory and not to cushion 
its landing on earth. A parachute would 
be deployed only after the capsule had 
slowed to about Mach 1 and, therefore, 
would be a landing parachute rather 
than a drag 'chute. 

Orientation 

Mechanics of determining the need 
for orientation and method of orienting 
the satellite arc being developed "in 
connection with other missile and sat- 
ellite programs,” York said. 

Manned flights in the capsules, he 
said, would "no doubt" be preceded 
by “a few flights with animals.” 

' Exact shape of the capsule and the 
details of whether it would land on 
water and whether it could be con- 
trolled during the last phases of land- 
ing have not been worked out, York 
said. 

NASA has held a bidders’ conference, 
attended by 58 companies, and asked 
for capsule design proposals by Dec. 4 
(AW Nov. 10. p. 27). 

York said it will take “a number of 
years” to get the vehicle and capsule 
system to the point where man can be 
orbited safely, but he said "nearly every- 
thing we want exists, is about to "exist dr 
is solidly under development.” 

The capsule will include instruments 
for observing the passenger and others 
to provide him with continuous com- 
munication with the ground. 
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SECOND STAGE of Pioneer II launching vehicle is raised by modified Thor gantry crane (left) for assembly at Cape Canaveral, Fla. In 
background is Thor first stage on launching pad. Second stage included command cutoff for 7.500 lb. thrust Aerojet-General AJ-10 
liquid fuel engine. At right, second stage is lowered onto Douglas Thor first stage by modified gantry crane. 


Space Technology 

Army Plans Two Moon Shots Next Month 



SOLID propellant ABL-2-48 engine for 
Pioneer II lunar probe is lowered into 
position in the top of the second stage on 
a service tower. Engine is built by Allegany 
Ballistic Laboratory, weighs *4,500 lb. and 
produces 2.500 lb. thrust. 


Cape Canaveral, Fla.— Army plans to 
make two trys next month to place 
small instrumented payloads in the 
vicinity of the moon. Scheduled dates 
are Dec. 5 and Dec. 19. 

First shot will he an attempt to orbit 
the moon. The second probe will be 
aimed to go near the moon but pass 
beyond it to measure radiation in 
translunar space. 

Launchings from the Air Force Mis- 
sile Test Center here will be made by 
Army’s Ballistic Missile Agencv using 
the Juno II vehicle, a modified Jupiter 
intermediate range missile with small 
upper stages added. 

These dates have not been an- 
nounced officially. Space probe launch- 
ings now are under the supervision of 
the civilian National Aeronautics and 
Space Administration and are part of 
tnc scientific International Geophysical 
Year program. 

But the space agency, IGY person- 
nel, Defense Department’s Advanced 
Research Projects Agency and the mili- 


tary services currently arc operating un- 
der a White House-dictated publicity 
policy that is designed to generate 
maximum favorable publicity if a 
launching is successful, and minimum 
public discussion-before and after the 
iaunching-if the firing is a failure. 

For example, this policy forbids 
NASA to discuss details of the instru- 
mentation carried in the Pioneer II 
satellite, since the satellite burned up 
over East Central Africa instead of 
making a successful flight. It also pre- 
sents NASA from releasing to the pub- 
lic the detailed specifications of its 
manned satellite capsule, even though 
these have been declassified and dis- 
tributed to some 3S industrial firms. 
Pioneer II Launching 

Pioneer II was launched at 2:30 
EST Noy. S after a onc-day postpone- 
ment. First and second stages or the 
Thor-Able vehicles performed success- 
fully and separated from the upper 
stages. The payload then separated 
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INSTRUMENT PACKAGE of the Pioneer II lunar probe (left) in- 
corporates a number of changes since Pioneer I. Components are: 
1— Doppler command receiver; 2— Television avionics; 3— Television 
scanner telescope; -4— Cosmic ray telescope; 5— Ion chamber; 6— 
Micrometcoritc and magnetometer instruments. Electronic scanner, 
developed by Space Technology Laboratories, replaces heavier one 
developed by Naval Ordnance Test Station. Cosmic ray telescope 



was added to study Cherenkov effect and different types of bat- 
teries also were used. An external view of the honcvcoinb Fibcrglas 
Pioneer II satellite (photo at right) show's two 16 in. antennas and 
the port for the television scanner, which was moved from the flat 
waist of the instrument package, where it was installed on Pio- 
neer I, to the sloping underbody. The satellite reached an altitude 
of 1,000 mi., traveled 7,500 mi. before burning up over Africa. 



TECHNICIANS DRESSED in medical gear (left) assemble the Pio- 
neer II satellite atop the Thor-Able I launching rocket on tlic 
service tower at Cape Canaveral, Fla. Man at right holds the top 
of the instnimcnt package, which slips over the rctrorocket. shown 
protruding upward from the main body of the satellite. In photo 


at right, technicians use operating room cleanliness procedures to 
avoid contamination of portions of the lunar probe satellite. This 
ring containing eight vernier rockets, being fastened on top of the 
third stage, can be separated from the instrument package by- 
ground command. Rockets, fired in pairs, improve velocity vector. 
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from the third stage, but the third stage 
had not ignited. Payload burned up 
over Africa after reaching an altitude 
of about 1,000 mi., a speed of approxi- 
mately 16,000 mph. and after it had 
traveled some 7,500 mi. 

Postponement from the preferred 
launching date of Nov. 7 was ordered 
after a valve stuck in the pumping sys- 
tem between the tankage and the com- 
busion chamber of the first stage en- 
gine. 

Actually, the valve was put into oper- 
ating order by the desired launch time, 
but the decision to try to fix it and fire 
or to postpone had to be made well 
before the fix itself was completed, and 
project personnel decided in favor of 
caution. 

Third USAF Try 

Launching of the Pioneer II was the 
third attempt by USAF’s Ballistic Mis- 
sile Division to put a payload into an 
orbit some 40,000 mi. or less away from 

No further firings of lunar probes 
have been authorized for Air Force, al- 
though there is no doubt that others 
will be approved. 

Changes made in the vehicle between 
Oct. 1 1 and the third launching in- 

• Second stage. Doppler command en- 
gine cutoff was substituted for ac- 
celerometer cutoff, which had left fuel 
unburned in the October flight. Two 
retrorockets were added to retard the 
second stage at separation and ensure 
that it did not bump the third stage, 
which it is suspected of having done in 
the October flight. 

Delay of one second was introduced 
between separation of second stage and 
ignition of third stage-again to ensure 
clean separation. In the October launch- 
ing, separation of the second and igni- 
tion of the third were simultaneous. 
Spin rockets, designed to stabilize the 
upper stages, were increased from eight 
to 12 for the November launching. 
Spin rockets in the previous shot arc 
suspected of having failed to give the 
stages the two revolutions per second 


Mouse Orbit Planned 

Cape Canaveral, Fla.— Attempt to put 
a mouse into orbit in a small satellite 
launched by a Thor-Able vehicle has been 
postponed from its target date of Dec. 
15. Failure of the Pioneer II Thor-Able 
launching vehicle plus the crowded firing 
schedule at the Atlantic Missile Range 
was blamed for the delay. 

test living matter under orbital and re- 
entry conditions. Specimens will include 
microbes, mice, monkeys and, eventually, 
man. All but the mail can be fired in 
the Thor-Able vehicle. 


desired for proper moon scanning, Air 
Force said. They also are suspected of 
having thrown the upper stages off 
course (AW Oct. 27, p. 34). 

• Payload. Lighter Space Technology 
Laboratories television-type infrared 
scanner was substituted for the Naval 
Ordnance Test Station scanner previ- 
ously used. STL scanner also was sup- 
posed to give better resolution. Cosmic 
ray telescope was added to study the 
Cherenkov effect. Measuring range of 
the ion chamber was narrowed to pro- 
vide more precise information. Sepa- 
rate transmitter for the scanner was 


San Antonio— Army will try to hit 
the moon with its lunar probe by firing 
it along a flight path that calls for a 
travel time of less than a day and a 
half from launch to impact. 

Fired east from Air Force Missile 
Test Center, Cape Canaveral, Fla., the 
Army probe is scheduled to reach the 
moon 33 hr. and 45 min. after launch. 
Intercept is scheduled to take place at 
a time the moon is within line-of-sight 
\ iew of a tracking station in California’s 
Mojave desert. 

Schedule for the Army probe was 
described by Wernher von Braun, tech- 
nical director of the Army Ballistic 
Missile Agency, at a Symposium on the 
Physics and Medicine of the Atmos- 
phere and Space sponsored here by the 
Southwest Research Institute and the 
Air Force School of Aviation Medicine. 

The relatively short, high-velocity 
flight path for the Army lunar probe 
was chosen because higher initial ve- 
locity provides a wider sweep of impact 
possibilities across the face of the moon. 
This allows a wider range of error in 
velocity of the probe. 

Von Braun said this direct attempt 
to hit the moon is a simpler approach 
than the Air Force took with its longer 
flight time and its attempt to orbit the 
Pioneer probe around the moon. 

Commenting on the relative com- 
plexity' of the two approaches, Maj. 
Gen. Bernard A. Schriever, commander 
of the Ballistic Missile Division of Air 
Research and Development Command, 
estimated that the Air Force probe was 
more sophisticated by a factor of three 
or four because of the attempt to orbit. 

Air Force has a satellite program, 
Schriever said, although it has no con- 
nection rvith International Geophysical 
Year efforts. USAF may operate satel- 
lites with high elliptical orbits for 
NASA in measuring radiation levels, 
and Schriever said the Air Force may 
do some satellite work for the Advanced 
Research Projects Agency, particularly 
in the area of communication relay 


removed and a second telemetry trans- 
mitter, broadcasting on 108.09 mega- 
cycles was installed. First transmitter 
used 108.06 me. The second would 
have provided continuous reporting of 
measured data, while the first was being 
used to receive Doppler command sig- 
nals for firing of the eight vernier 
velocity rockets, jettisoning of the ver- 
nier rocket ring and firing of the retro- 
rocket. Battery types also were changed, 
because batteries in the October payload 
apparently failed due to low tempera- 


satellites of a type described here by von 
Braun. This system envisions three sat- 
ellites orbiting 120 deg. apart in an 
equatorial orbit. 

Discussing the bands of radiation 
around the earth. Dr. James A. Van 
Allen of the State University of Iowa, 
said there is considerable uncertainty re- 
maining in the wake of Air Force’s Pio- 
neer I flight. 

Since there was a leak in the probe’s 
ion chamber, the data can be taken for 
Certain only as a measure of the mini- 
mum intensity. The ion chamber was 
supposed to be pressurized to 200 psi., 
but it was only at about 20 psi. at 
launch, and it is not known how much 
further it leaked down during flight. 

Describing weight limitations and 
capabilities in rocket-powered manned 
space operations, Schriever said that 
ITtor plus a second stage could put a 
man into a low altitude orbit, and Atlas 
or Titan with an added stage could put 
a man into high altitude orbit. Manned 
circumlunar flights on high elliptical 
orbits could be achieved, lie said, with 
Titan plus "an appropriate added 
stage.” 

Schriever said that Air Force expects 
to be able to achieve a 300 naut. mi. 
orbit with about 30 lb. of gross launch 
weight per pound of payload in the near 
future. "Of more significance is an esti- 
mated 75 lb. per pound of payload to go 
around the moon and return," he said. 

Entering a plea for a significant mili- 
tary role in space work, Gen. Schriever 

"At this state in the development of 
the propulsion art for space exploration, 
the dividing line between military and 
civilian applications of rocket power is 
very thin to date— it is scarcely dis- 
cernible. And, for the foreseeable fu- 
ture, our progress in the conquest of 
space will depend in large measure on 
the extent to which we can creatively 
ool civilian and military resources, both 
nman and material." 

A similar view was expressed by Air 
Force Chief of Staff Gen. Thomas D. 
White in a message to the group. 


tures. Weight of the Pioneer II was 
about 86.3 lb. 

Von Braun Outlines Moon Program 

By Craig Lewis 
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Boeing Renegotiation Bid May Set Pattern 


By Irving Stone 

Seattle-Outcomc of the legal battle 
between Boeing Airplane Co. and the 
Renegotiation Board of the U. S. in the 
Tax Court of the U. S. is being watched 
hv key members of the aircraft industry 
with intense interest. 

The reason: This is the first Tax Court 
trial under the Renegotiation Act of 
1951 involving a major member of the 
aircraft industry in which the recurrent, 
critical question of excessive profits un- 
der incentive-type contracts will be re- 
solved. The feeling is that the decision 
will establish a precedent in pending 
and future cases where the issue is in- 
dustry contention of confiscated earn- 
ings versus the government claim of 
too much profit. 

Boeing’s petition in the Tax Court 
concerns profits made in 1952. For that 
year, about S5.8 million of Boeing’s 
earnings came from its share of sav- 
ings under incentive-type contracts. 
Almost all the major aircraft industry 
companies hare petitions pending in 
this Tax Court for redetermination of 
profits for 1953 and 1954. For all of 
them, the stake is large, and the Boeing 
case generally is considered to be the 
test in the contract renegotiation con- 
troversies involving aircraft industry 
members. 

Justice Department Stand 

The government is arvare of this 
implication, in fact admits it. In his 
opening statement before the Tax 
Court. Justice Department attorney- rep- 
resenting the Renegotiation Board indi- 
cated that the Boeing case may rvcll 
become a leading case of 12 airframe 
cases involving some excessive profits 
totaling S84 million before credit for 
taxes, largely- in 1952, 1953 and 1954. 

"It is probably fair to say that this is 
the first time that the Renegotiation 
Board has been subjected to rvhat 
amounts to a frontal attack by an indus- 
try. It is an attack on the board both 
from a judicial and legislative point of 
vierv,” the Justice Department attornev 
declared. 

One industry spokesman bluntly 
viervs the effects of renegotiation this 
nay: “You can liken it to the Pied 
Piper of Hamlin— after rve earn- out 
cur part of the bargain, we don't get 
to keep rvhat we earned. Department 
of Defense has found and continues to 
find it desires to use incentive-type con- 
tracts. Renegotiation Board is of a 
contrary mind, believes they are a fraud 
and a sham and has succeeded in re- 
capturing practically entire amounts of 
incentive rewards for cost reduction.” 

In the recent session of the Tax 


Court, Boeing as petitioner presented 
its case, and the Renegotiation Board 
as respondent began its presentation, 
which was temporarily halted when 
the presiding judge recessed the trial 
until Jan. 5 in Washington. 

Attorney for the Renegotiation Board 
in his opening statement revealed the 
nature of the defense to be pitted 
against Boeing’s attack, bv declaring: 

"Evidence is going to show that 
Boeing’s operations in Wichita and 
Seattle, vierved from the over-all picture, 
were not efficiently carried out.” 

He predicted that "evidence will 
also show that Boeing had acquired a 
reputation rvith the Air Force as a 
high-cost producer." 

Background of the Boeing case goes 
back to the renegotiation proceeding 
conducted by the Los Angeles Regional 
Board to rvhich the matter had been 
delegated. This board concluded that 
Boeing has earned no excessive profits 
for 1952 and recommended a clearance. 

The Renegotiation Board took over 
the case, determined on its oyvn that 
Boeing had earned excessive profits 
(base and incentive type) of S10 mil- 
lion, less state and federal tax credits. 
Boeing and the board then filed its 
petition for redetermination in the Tax 
Court, as provided by Section 108 of the 
Renegotiation Act of 1951. There is no 
appeal from the Tax Court's decision, 
hence it is binding. The Tax Court 
hearing is a dc novo procedure— a nerv, 
fresh determination based upon evidence 
presented in the Tax Court, and no 
prior proceedings before the Renegotia- 
tion Board arc considered. This means, 
in effect, that the Tax Court substitutes 
its oyvn independent judgment in the 
matter on the basis of stipulations be- 
tsveen attorneys and evidence presented 

Boeing Statement 

Boeing’s opening statement and 
presentation to the court covered these 
points: 

• Major product manufactured in 1952 
rvas the B-47. and 299 of these bombers 
yvere delivered in that year. In addition 
to its oyvn production of this aircraft. 
Boeing yvas given responsibility for the 
B-47 joint production program, for 
which it received about Sl.l million in 
1952. 

• Other activities during 1952 included 
delivery of 120 KC-97 tankers. 22 
B-50s, which represented the tail end 
of production for this aircraft, and con- 
tinued research and development on 
the Bomarc ground-to-air guided mis- 
sile. Boeing also advanced the B-52 as 
important in judging company perform- 
ance in 1952, pointing out that devel- 


opment rvork on this aircraft began 
back in 1946. 

• Total sales for 1952 yvas about S740 
million, with about 74% pcrfomicd 
under incentive-type Air Force contracts 
(B-47 and KC-97). Net earnings be- 
fore taxes yvere between 554 million 
and 556 million, depending on treat- 
ment given certain items of expense. 
This, it rvas pointed out, was less than 
8% of Sides before taxes. 

• Under the incentive-type contract, 
USAF and the contractor (Boeing) start 
out rvith the production amount agreed 
upon for billing purpose only, based 
on estimates of what will be achieved 
in rvay of costs under contract. Con- 
tract states that after a certain number 
of these planes have been produced— 
in the case of the B-47, it rvas 100- 
parties then use cost experience data 
accumulated on these aircraft, plus any 
experience on production under previ- 
ous contracts on the same type of air- 
plane, and negotiate and agree on a 
target price for operation during the 
remainder of production under the con- 
tract, Target price consists of target 
cost and agreed profit rate. An under- 
run bv the contractor below the target 
price gives savings divided 80% to gov- 
ernment, 20% to Boeing. In an over- 
run, 20% is borne by the contractor. 
80% by the government. 

• In fixing the profit rate, 8% in the 
case of the B-47. USAF took into ac- 
count practicallv all Factors mentioned 
in the Renegotiation Act. such as vol- 
ume of business, use of government 
facilities, extent of subcontracting, etc. 
In 1952. about S5.8 million of Boeing's 
earnings came from incentive savings, 
while the government received about 
S23 million under the contract. 

• Renegotiation Act of 1951 for the 
first time states that favorable recogni- 
tion must be given to the efficiency of 
the contractor, and that this is set out 
before the statute begins to list the 
other factors that are to be considered. 
In addition to efficiency-, the act relates 
to reasonableness of costs and profits, 
net worth, extent of risk assumed, con- 
tribution to defense effort, character of 
business sudi as complexity, extent of 
subcontracting, etc., and such other 
factors as the board may publish. 

• Item of SL7 million taken as an ex- 
pense in 1952 costs in connection rvith 
the Model 367-80 prototype, which led 
to the KC-135 jet tanker and 707 com- 
mercial jet transport, is in issue. This 
rvas allorved by the Renegotiation 
Baird as an expense, but in this Tax 
Court proceeding, the government is 
contending that it should have been 
capitalized and not taken as an expense 

Some of the vital points of the con- 
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T-39 Sabreliner Shows Speed Brake, Flush Antenna 

Belly-mounted speed brake is extended for letdown in this view of North American T-39 Sabreliner twin-turbojet utility transport. Dark 
area on dorsal fin is an automatic direction-finding sense antenna: dark area at top of vertical stabilizer is VHP antenna. Flight view points 
up aft placement of General Electric J85 lightweight, low fuel consumption engines. 


traverse were revealed in preliminary 
skirmishes before the rase got under 
way. The Boeing attorney objected to 
the Renegotiation Board's stipulation 
comparisons between 1952 and 1946 
through 1949. in terms of Boeing's 
profits, executive compensation paid and 
various other factors. 'lire ground for 
the objection was: 

". . . We believe that the period 
1946 to 1949 is not a proper basis for 
any comparison on which to judge per- 
formance in 1952.” This view was 
based on the contention that 1946 
through 1949 was a sub-normal period 
-1946 and 1947 were loss vears for 
Boeing, while 1948 and 1949 showed 
2 or 3% sales profits before taxes. 

The Renegotiation Board attorney, 
countering that Congress had said that 
a review of normal earnings shall be 
used in determining excessive profits, 
declared: 

“. • • We believe that a common 
sense meaning of the phrase ‘normal 
earnings’ means that it would be a re- 
view of a non-peak defense or war pe- 
riod earnings of a contractor, so that 
the court may compare what arc normal 
earnings in peacetime against the in- 
flated earnings of a rcncgotiable period." 
Court Position 

This issue was not decisively resolved, 
the court declaring: 

“• ■ • In my view, this is a rather 
peculiar situation ... 1 gather that this 
petitioner (Boeing) had very little busi- 
ness that could be called normal in 
the sense that it sold its product to 
the general public prior to the begin- 
ning of hostilities in World War II. 

"I think this court is going to need 
all the infonnation it can get regarding 


its (Boeing’s) experience before that 
time, and during and subsequent to 
that time . . . However, the weight to 
be given any of this evidence ... is 
a matter of brief and argument . . ." 

On another controversial and vital 
point, the Renegotiation Board attorney 
revealed that Boeing had sought, by 
subpoena, to compel the production of 
matter which "entirely reflects the in- 
ternal considerations of respondent 
(Renegotiation Board) in reaching its 
determination of the S10 million of 
excessive profits in this case.” It was 
claimed that Boeing wanted all reports, 
letters or written information submitted 
by or on behalf of the Air Materiel 
Command or Air Force officials to the 
Renegotiation Board or its Los Angeles 
delegate for information in connection 
with the renegotiation of Boeing for 
1952. 

Tire attorney also said that Boeing 
wanted all reports, recommendations, 
correspondence and data submitted br- 
ibe Los Angeles Board to the Renego- 
tiation Board in connection with the 
1952 proceedings, as well as all profits 
made by Board advisory offices— the Of- 
fice of Review and Office of Economic 
Review. 

“It is plain from this group of sub- 
poenaed matter that petitioner (Boeing) 
wants to go into complete details of 
what the board thought about its de- 
liberations. the material it sifted, the 
years of its own integral parts, as well 
as the views of the Air Force which 
were submitted to the board, presum- 
ably at its request,” the attorney for 
the Renegotiation Board declared! 

“We feel,” he said, “and I must sav 
quite strongly, that this is entirely con- 
trary to the statutory prohibition against 


review of the proceeding by the board 
and contrary, of course, to the equally 
firm statutory mandate that this (Tax 
Court hearing) shall be a proceeding 
de novo.” 

Boeing Rebuttal 

In defense of the subpoena for the 
production of these records, the Boeing 
attorney pointed out, as an example, 
that a certain Air Materiel Command 
report was related to Boeing's perform- 
ance in 1952 under its government 
contracts. "We know." he declared, 
“it covers such matters as whether 
Boeing delivered airplanes on schedule, 
what the quality of the airplanes was, 
what Boeing's performance was as to 

Tire court refrained from immediately 
ruling on this critical issue, declaring: 

". . . Well, now, with the understand- 
ing that I will and intend to rule con- 
sistently that proceedings between the 
board and the Los Angeles Board, the 
internal workings of the board with 
lespect to previous negotiations of the 
contracts here in issue are not material 
and I won’t listen to any matter con- 
cerning that renegotiation proceeding, 
or their documents which go to that 
point ... I do feel that . . . Boeing has 
a perfect right to search these files for 
the purpose of determining what, if any- 
thing, they contain which would be 
material to this proceeding ... I am not 
going to rule on this motion at this 
time, but . . . unless you can stipulate 
together that the petitioner has a right 
to investigate the renegotiation files for 
the purpose of determining what thev 
contain which is material to this case 
. . . and if you can’t, I will then rule on 
this motion." 
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BuAer Plans Expansion of Industry Role 


By Philip J. Klass 

Virginia Beach, Va.— Weapon system 
and sub-svstem manufacturers will play 
an increasing role in the formation and 
shaping of Naw Bureau of Aeronautics' 
operational requirements under the 
bureau's new Industry Stimulation Pro- 
gram, a top Navy official reported here 
at the Navy-Indnstrv Conference on 
Aeronautical Materiel Reliability. 

Vice Adm. R. B. Pirie, deputy chief 
of naval operations for air, predicted 
greater participation by manufacturers 
at the early stages of weapon system 
planning and said industry' will be given 
more infonnation about the require- 
ment and its accompanying military or 
operational analysis. 

Adm. Pirie warned contractors that, 
in future Navy design competitions and 
evaluations, “the manufacturer with the 
reputation for making it work reliably 
will have the definite edge. We aim to 
concentrate our spending with those 
who can design and deliver . . . the 
least sophisticated gear that will do the 

BuAer-Industry Board 

Another Navy spokesman reported 
that Bureau of" Aeronautics is estab- 
lishing a 15-man group known as the 
BuAer-Industry Reliability Board for an 
all-out attack on growing problems of 
reliability and maintainability. 

The new Reliability Board, consist- 
ing of Navy and industry representa- 
tives, will recommend ways to improve 
reliability, maintainability' and safety 
and will disseminate technical infonna- 
tion from field activities, operating 
forces and industry, according to Rear 
Admiral Leonidas D. Coates, BuAer’s 
assistant chief for research and develop- 

Although naval aviation achieved its 
best safety record in Fiscal 1958 in 
terms of "number of aircraft lost, the 
mushrooming cost of new aircraft sent 
total dollar losses spiraling. Adm. 
Coates told the conference. Average 
cost per accident has increased by a 
factor of five in the past five years, he 
reported. 

Fiscal 1958 losses, 26% of them 
attributed to materiel failure, totaled 
5328 million, Adm. Coates said. Figures 
on the current year’s first quarter acci- 
dents indicate that the Fiscal 1959 
figure will climb to $371 million, he 
added. The 521 aircraft lost last year 
represent 17 jet fighter squadrons, 10 
attack squadrons and three helicopter 
squadrons, plus 98 miscellaneous types. 

Total of 38 man-hours of mainte- 
nance are required for each hour of jet 
fighter flight time, approximately two- 


and-onc-half times the figure for fighter 
aircraft in 1948, Adm. Coates reported. 

Other examples of the Nary’s grow- 
ing reliability and maintainability prob- 
lems cited by Adm. Pirie include: 

• Combat availability of carrier jet air- 
craft was only 36% in 1957. 

• Only 16% of Navy’s jet engines 
operate for a normal overhaul life. 

• Number of aviation enlisted ratings 
now totals 28, compared with the five 
ratings that sufficed during World 
War II. 

• Avionics equipment in aircraft has 
increased 400% since 1948. 

Adm. Pirie called for "red-hot con- 
certed effort to build in simplicity and 
reliability at the operational require- 
ment and development characteristic 

The BuAer-Industry Reliability Board, 
which will be headed by Adm. Coates, 
will seek to identify specific relia- 
bility and maintainability problems 
in Navy aircraft and missiles and be 
responsible for seeing that they are 
attacked, either by its own committees 
or by other agencies, Adm. Coates said. 

Navy and industry must jointly 
shoulder responsibility for the present 
state of affairs according to Capt. Rob- 
ert H. Fagan, assistant director of Bu- 
reau of Aeronautic’s Office of the Sys- 
tems Director. “All too frequently we 
ask for operational performance which 
we are not willing to pay for in terms 
of funds, time or reliability. Often we 
are abetted in this folly by contractor's 
representatives and project officers with- 
in the Navy who underestimate what 

Reliability Estimates 

Capt. Fagan called for an engineering 
estimate of the reliability of every new 
aircraft for its assigned mission, with 
reliability estimates for each of its com- 
ponent sub-systems. These reliability 
estimates must be based upon controlled 
tests of all aircraft sub-systems under an- 
ticipated environmental conditions, he 

Such reliability programs will be ex- 
pensive, Fagan conceded, but added that 
“this is an initial expense which can be 
predicted and not a hidden expense 
such as presently accrues in accidents, 
ground aircraft and supply problems.” 

Fagan also called for reliability pro- 
gram expenses to be set out as a separate 
cost item, not lumped in with other 
overhead items, in order to give Navy a 
measure of the amount of reliability ef- 
fort that is required for a new weapon 

In response to an Aviation Week 
question, Capt. Fagan said BuAer is 
currently negotiating a new airplane 


contract which is the first to provide 
incentive payment for reliability as such. 
Contractor’s profit will depend upon the 
new airplane’s reliability, performance 
and cost, Fagan said. The manufacturer 
is believed to be Grumman Aircraft and 
the airplane Grumman’s new A2F-1 at- 
tack plane (AW Nov. 10, p. 28). 

Navy spokesmen reported that a num- 
ber of steps are under way, or planned, 
tc accelerate the flow of failure data 
horn field installations to the manufac- 
turers. Nava] Air Technical Service 
Facilitv, Philadelphia, will soon take 
over processing of the 70,000 field fail- 
ure reports received every month in an 
effort to slash the previous time of sev- 
eral months required to prepare monthly 
summaries that are sent out to manu- 
facturers. 

These Failure Unsatisfactory Reports 
(FURs) and Electronic Failure Reports 
(EFRs), which must be turned in by 
a maintenance man in order to draw a 
replacement part, give some data on 
cause and nature of a failure, but their 
meager information limits them gener- 
ally to pinpointing trouble areas, manu- 
facturers’ comments indicated. 
Industry Request 

Several company representatives asked 
that Navy provide failure reports on 
competitor's aircraft in order to inform 
all industry designers of reliability of 
different components and sub-systems to 
aid in selecting reliable components and 
sub-systems for future aircraft. 

Disassembly and Inspection Report 
(DIR) which Navy put into operation 
during the past year, a punch-card Sys- 
tem for reporting the condition of com- 
ponents received for overhaul, is ex- 
pected to proride more detailed data on 
field performance and experience, Lewis 
Jones, technical adviser to Nasal Avia- 
tion Safety Center said. 

However. Jones said the Navy is far 
from satisfied with its field trouble re- 
porting system and is seeking methods 
to improve it, both in detail and in 
timeliness. He said existing automatic 
data processing systems tied in by 
leased lines to field facilities could pro- 
vide accurate daily reports on field fail- 
ures and operating experience. 

Field service engineers should be 
brought into new' weapon system de- 
velopment projects at the start to pro- 
vide guidance to designers for improv- 
ing reliability and maintainability, Rear 
Adm. Robert M. Reynolds told the con- 
ference. Adm. Reynolds is BuAer’s as- 
sistant chief for field activities. “Service 
engineers have a lot of valuable knowl- 
edge and designers should listen to 
them,” Adm. Reynolds said. He also 
called on manufacturers to give their 
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reliability engineers ■'sufficient stature 
in the organization and sufficient au- 

Adm. Reynolds also warned manufac- 
turers that the Navy plans to get tough 
about reliability. "Aircraft companies 


By Katherine Johnson 

Washington— General Accounting Of- 
fice announced last week that it will con- 
duct a thorough investigation of “all 
administrative aspects” of Air Force's 
ballistic missile program. Its report on 
l he investigation will be submitted to 
Congress and will be made public. 

Announcement of the investigation 
was made by Comptroller General 
Joseph Campbell at a hearing before 
the Mouse Government Information 
Subcommittee to air GAO’s five-month- 
old controversy with Air Force over 
the release of a report by the Air Force 
Inspector General entitled "Survey of 
Management of the Ballistic Missiles 

Campbell declared that USAF's re- 
fusal is illegal and is blocking GAO in 
its statutory function to appraise the 
self-investigation systems of government 
departments. He has formally protested 
to the chairman of five congressional 
committees: the House and Senate 
Armed Services committees: House and 
Senate Government Operations com- 
mittees, and the House Armed Services 
Investigating Subcommittee. 

Air Force Secretary James H. Doug- 
las has countered that release of the 
report would have “a serious adverse 
effect on the effective administration 
of the Department.” He said that “the 
public interest would best be served 
by not releasing the report . . . the 
goal of objective self-criticism can be 
attained only if the inspector general’s 
organization has the assurance that its 
reports will, without exception, be kept 
within this Department.” 

The subcommittee is firmly in GAO’s 
camp. Referring to Air Force’s action as 
“this unwarranted restriction on infor- 
mation needed by the General Account- 
ing Office to perform its duties.” the 
chairman, Rep. John Moss (D.-Calif.) 
assured Campbell that the group “will 
fullv support vour position and insist 
that USAF faithfully observe the laws 

USAF is expected to have the support 
of Secretary' of Defense Neil McElroy 
in its conflict with the General Account- 
ing Office. 

In March, Campbell said, the Gen- 
eral Accounting Office and Defense 
Department Comptroller, Assistant Sec- 
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should expect their production lines to 
be slowed or stopped when reliable 
weapon systems are not being delivered. 
Those companies that deliver aircraft 
of high reliability' will be those compa- 
nies that have a future." 


retary W. J. McNeil, reached "com- 
plete agreement” on what defense 
information should be released to GAO. 
Subsequently. Campbell reported, the 
Secretary of Defense adopted two re- 
strictions to the agreement “over our 
objection." These were included in the 
Defense Department order issued in 
July. The changes place limitation on 
the availability of information in Inspec- 
tor General reports and in the furnish- 
ing of information to Congressional 
committees via the CAO. 

A "statement of facts" contained in 
the ballistic missile report was sub- 
mitted to GAO by the Air Force. 
Campbell said he considers this inade- 
quate. “Analysis of this material indi- 
cates that some of the 'facts’ are actu- 
ally conclusions. In order to evaluate 
the facts and determine the reasonable- 
ness of these conclusions, additional in- 
formation is needed.” Campbell pre- 
sented these three examples: 

• "The statement is made . . . that 
‘lest programs were integrated with 
minimum duplicate testing of compo- 
ses. . . . However, the extent of the 
survey which led to the conclusions 
stated is not disclosed. 

• "Similarly . . . 'the statement of facts' 
reports . . . that 'throughout the entire 
period of this survey, no individual in- 
terviewed could state that funds had 
not been available to support the ap- 
proved animal program.' Without 
knowledge of the scope of the survey 
and extent of verification, we rannot 
appraise the significance of this state- 

• “Also, . . . the material submitted 
contains many instances of deficiencies 
in procurement practices but does not 
indicate the actions proposed or im- 
plemented to correct these deficiencies 
01 recoup the additional costs incurred. 
We are. therefore, unable to ascertain 
the effectiveness of this survey or de- 
termine what prompt corrective action 
has been taken.” 

The Air Force statement, publicly 
released by the subcommittee, included 
this information on Ramo-Wooldridge 
Corp., manager of USAF’s ballistic 
missile program and is now merged 
with Thompson Products Inc.: 

• “Much criticism was expressed (by 
industry officials) with regard to the 


role and activities of the R-W Corp. 

. . . However, in large measure it was 
unwarranted since it failed to show any 
competitive harm or contractor detri- 
ment in carrying out contract terms." 

• Original 5178,500 capital contribu- 
tion made in 1953, consisting of 56,750 
each by Dean E. Wooldridge and 
Simon Ramo and 5165,000 bv Thomp- 
son Products, had been expanded to a 
total shareholders’ equity of over 59.1 
million as of last Dec. 3 1 . 

• Fee on the basic management con- 
tract for the Mav, 1954-Novcmber. 
1955, period was S668.000, H.3% of 
the estimated cost. In 1957, the fee 
was reduced to 10% of estimated cost. 

• Total assets had increased from 

5248.000 on Dec. 31, 1953. to more 
than S29 million, as of Dec. 31, 1957. 

• Ramo-Wooldridge personnel assigned 
to the Ballistic Missile Division’s Bal- 
listic Missiles Office increased from IS 
in 1953 to 3.269 in 1957. 

• Total of 21,000 sq. ft. of facilities 
space were in use in December, 1953. 
by Ramo-Wooldridge and government 
personnel assigned to the Ballistic Mis- 
m'cs Office. This had increased to 

920.000 sq. ft. by December, 1957, 
with an additional 214,000 sq. ft. under 
construction and 283,000 sq. ft. of 
facilities in the planning stage. Build- 
ings occupied were 56% owned by 
Ramo-Wooldridge, 1 1 % by the govern- 
ment and 33% leased. 

Hard Bases for Thor 
Planned by USAF 

Los Angeles— Douglas Thor interme- 
diate range ballistic missile soon can be 
launched from beneath the ground so 
that only a direct hit can destroy the 
missile before it leaves the muzzle of 
its launching tube, Maj. Gen. Bernard 
A. Schricvcr. commander of Air Re- 
search and Development Command’s 
Ballistic Missile Division, told a meet- 
in? 'if the world affairs council here. 

Schrievcr’s report marked the first 
official announcement that any of the 
first-generation liquid propelled ballistic 
missiles will share the sub-surface 
launch capability usually attributed only 
to the solid propelled Minutcman and 
Polaris and the second generation Titan 
liquid-fueled ICBM. Present plans in- 
dicate that the land-based missiles will 
not use compressed air for initial launch 
like that planned for Polaris. Rocket 
povvcrplants will beem firing at the 
bottom of the tube. It may be neces- 
sary to provide some gas venting, but 
back pressure in the rocket combustion 
chambers is not expected to be an 
especially difficult problem. 

Early Martin Titans may use a sim- 
ilar “silo” launch site, but the missile 
may be lifted to the surface before 
launching by an elevator. 
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USAF Ballistic Missiles Projects 
Face Accounting Office Probe 





when it comes to producing motors for 
the aircraft and missile field 


-Here are eight special motors for 
eight different applications designed 
and produced by EEMCO for eight man- 
ufacturers of aircraft and missiles, and 
for related applications. Note the per- 
formance details for each: ratio of high 
output to size and weight. 

EEMCO has designed and produced 
special motors for thousands of various 
applications in aircraft and missiles 
during the past 17 years. This is proof 
of EEMCO’s unparalleled capabilities as 
a specialist in the production of high 
precision motors. 

No matter what your problem may 
be in powering components for aircraft 
and missiles EEMCO has had experi- 
ence that can help you. Your inquiry 
is invited. 


For missile applications. 9 HP DC motor, 
12,000 rpm intermittent duty, 56 voit, 
explosion proof. Weight: 14.75 lbs. Meets 
MIL-SPEC M"'" A 


fully at over 200,000 ft. altitude, this 
Va HP, 27 volt DC motor (ranges 24 to 32 

proof. Built for high shock and vibrr*’ — 
loading. Meets MIL-SPEC M-8609. 


Type D-632 

For fan, blower, pump applications. Only 
6V4” x 2(4", weight 23V4 ounces, deliv- 
ers 50 watts continuous duty at 7500 
rpm. Long life. Small motor wound for 
28 volt DC, or 110 volt AC or DC. Meets 
MIL-SPEC M-8609. 


For motor truck turbine engine applica- 
tions. Starter-generator, weight 14.5 lbs. 
As starter: breakaway torque 220 in-lbs, 
terminal voltage of 20 volts. As gener- 
ator: 40 amps continuously with inter- 
mittent peaks up to 80 amps at 28 volts. 


For ultracentrifuge application. 1V4 HP 
AC motor, 12,000 rpm continuous duty, 
115 volt, 60 cycle, single phase, fan 
-■-d. Weight: 12 Ibr 


(6EMCo))ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

4612 West Jefferson Boulevard, Los Angeles 16, California- Telephone REpublic 3-0151 

AND RELATED EQUIPMENT ... EXCLUSIVELY! 


DESIGNERS AND PRODUCERS OF 


PRECISION MOTORS, ACTUATORS, 



T he u. s. army will use Hamilton Standard Hydromalie propellers for its Grumman AO-1 
Moliau'k, a new turbine-powered observation aircraft. This is another example of 
Hamilton Standard’s leadership in the design, development, and production of propellers 
or other equipment for more than 50 types of turbine-powered aircraft and missiles. 
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Advisory Panels Listed by Killian 


Washington— Presidential science ad- 
viser Dr. James R. Killian has reported 
the names of five of the 1 5 special Sci- 
ence Advisory Committee panels that 
are playing a major role in shaping U. S. 
policy on scientific and defense pro- 

All five are concerned primarily with 
civilian scientific matters. Killian has 
until recently refused to name any of 
the panels or those serving on them. 
He told the House Government Infor- 
mation Subcommittee last spring that 
executive privilege extended to the 
panels because they advise the Presi- 
dent, adding that their makeup changes 
frequently, anyway. 

In addition to naming the committee 
and its panels, Killian said he has 
“special consultants, task forces and 
staff which are dealing with problems of 
considerable urgency.” These and the 
committee itself total more than 50 
scientists and engineers. 

As special assistant to the President 
for science and technology, Killian at- 
tends some cabinet and National Se- 
curity Council meetings and sits with 
the National Aeronautics and Space 
Council. 

Killian said there apparently has been 
"a misconception abroad that my office 
and the . . . committee have operating 
responsibilities in government. We do 

“We have no operational responsibil- 
ity, for example, for the development of 
missiles or satellites. We have, of 
course, made intensive studies of vari- 
ous aspects of our missile and space 
programs for the information and use of 
the President . . 

Panels he named and a summary of 
their activities are: 

• Science and Technology in Foreign 
Affairs: Advises on the role of science 
and technology in supporting foreign 
policy objectives and seeks to help gov- 
ernment agencies use science and engi- 
neering effectively in foreign programs, 
furthering international cooperation. 

• Scientific Information: Now complet- 
ing a study of government’s responsi- 
bilities in coordination, acquisition, 
publication, translation, abstraction, 
storage, retrieval and dissemination of 
scientific and technical information. 
Killian quoted a UNESCO estimate that 
about one-tenth of one per cent of U. S. 
scientists and engineers can read Rus- 
sian, while some 50% of their Soviet 
counterparts read English. 

• Space Science: "Took the lead last 
winter and spring in suggesting the ele- 
ments of a ‘down-to-earth’ program in 
space science and in providing a basis 
for proposals which were subsequently 
made by the Administration on the or- 
ganization of a space agency (NASA).’’ 
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• Research Policy: Examines conduct of 
research and use of science by govern- 
ment, "especially the government's 
methods for formulating policy and 
achieving coordination in this field.” 
Killian said "not only the nation’s se- 
curity but its long-term health and eco- 
nomic welfare, the excellence of its 
scientific effort and the quality of Amer- 
ican higher education are affected by 
the care and thoughtfulness with which 
the government supports research." 
Panel also attempts to nurture im- 
portant scientific fields such as meteorol- 
ogy, geology, geophysics, oceanography, 
radio astronomy, and studies of the 
upper atmosphere and combustion. 

• Science and Engineering Education: 
Now completing a study “aimed at clari- 
fying and highlighting objectives and 
needs of that part of our educational 
system which has the responsibility for 
preparing adequate numbers of first- 
rate scientists and engineers and for 
achieving a high degree of scientific lit- 
eracy in the U. S.” 

Aircrafts Report 
Sales Up, Profits Off 

New York— Cost increases and write- 
offs for commercial programs tempered 
what might have otherwise been an 
optimistic tone of nine-month financial 
results reported by major airframe and 
engine companies last week. 

Typical of the paradoxical trend was 
Boeing Airplane Co. which reported 
healthy increases in sales and earnings 
for the period— sales up from $1,068,- 
149,816 to $1,276,095,559 and earn- 
ings up from $24,077,427 to $27,328,- 
805. But Boeing reported that the 
2.14% profit margin the increased earn- 
ings represented was a decline from the 
first six months and the company ex- 
pects a further decline for the full year. 

Besides increased costs on B-52G 
and increased commercial write-offs, 
Boeing pointed out that actual costs to 
date on the 707 programs have exceeded 
earlier estimates. However, sales prices 
of the transports delivered or now on 
order will slightly exceed the costs, 
Boeing said, exclusive of research, de- 
velopmental and general and adminis- 
trative type expenses, written off as 
incurred. 

Commercial jet transport write-offs 
also were cited by General Dynamics 
Corp. for a decline in earnings for the 
first nine months though sales increased 
to $1,153,498,834 compared with 
$1,133,182,305 for the period last year. 
Net income was $58,940,152 as against 
$66,709,954 last year. 

Other major financial reports: 

• Curtiss-Wright Corp. reported sharp 


declines in sales and earnings. Sales 
fell from $455,740,323 for the 1957 
period to $288,456,741 this year and 
earnings dropped to $15,500,062 from 
$28,975,889. 

• Lockheed Aircraft Corp. posted gains, 
earnings rising from $11,311,000 or 
$3.83 a share last year to $13,302,000 
or $4.48 a share this year. Sales reached 
a nine-month record of $681,867,000, 
or 6% more than the $645,727,000 re- 
corded for the same period last year. 

Lockheed directors voted last week to 
split the company’s common shares two 
for one, and the move sent the share 
price up 51 to $62 in a single day. 

• United Aircraft Corp. sales rose to 
$914,245,345 for the nine months this 
year compared with $869,241,138 last 
year but earnings declined from $38,- 
300,349 last year to $30,504,323 for the 
period this year. 

News Digest 


New version of the Douglas A4D-2N 
Skyhawk will be built by Douglas Air- 
craft Co., which has received a U. S. 
Navy contract for more than $79 mil- 
lion for the job. Third version of basic 
Skyhawk design features improved 
weather and navigation equipment, 
pressure fueling and in-flight refueling 
provisions. Aircraft is about 1 ft. longer. 

British team from Ministry of Sup- 

E lv and Vickcrs-Armstrongs Ltd left 
ist week for the U.S. to discuss pool- 
ing U. S. and British studies of variable 
geometry aircraft. Team includes Dr. 
Barnes Wallis, designer of the Vickers 
1,800 mph. folding-wing bomber Swal- 
low (AW May 19, p. 34) and P. A. 
Hufton, director of the Royal Aircraft 
Establishment, Bedford. They will 
meet with officials of the National 
Aeronautics and Space Administration. 

Beech Aircraft Corp. Boulder (Colo.) 
Division will evaluate dependability of 
propellant system components in 
USAF Titan intercontinental ballistic 
missile, under contract from the Mar- 
tin Co. Program will include tests of 
extremes of vibration, temperature and 
pressure effects under various flow, 
shock and temperature conditions. 

Radio Corp. of America has estab- 
lished an Advanced Military Systems 
group to create and develop advanced 
weapon system concepts. 

Thor and Atlas test missiles are now 
carrying small, buoyant data recovery 
capsules to cover gaps in telemetered 
information during re-entry and to en- 

throu'gfiout flight. Located in nose 
cone, capsules are ejected at a predeter- 
mined point prior to cone impact. 
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Bilaterals May be Redrafted for Jet Era 


France leads way in denouncing present bilateral; 
sweeping changes may come within next 12 months. 


By L. L. Doty 

Paris— Introduction of jet transports 
on international routes is bringing 
about sweeping changes in relations be- 
tween U.S. airlines and foreign flag 
carriers that will call for a complete re- 
drafting during the next 12 months of 
most bilateral air pacts now in effect. 

Already, France has denounced its bi- 
lateral air agreement with the U.S. 
(AW July 28, p. 30) on grounds that 
principles agreed to in 1946, date of 
last agreement signed, covering opera- 
lions of Douglas DC-4s and DC-3s, no 
longer have any significance in route 
planning for turbojet transports. France 
now intends to stand pat on the renun- 
ciation and will not give any ground un- 
til the U.S. is ready to concede to the 
majority of French demands for more 
routes beyond New York in the U. S. 

This does not mean that France will 
close the route between Paris and New 
York to air travel. Under its present 
strategy, France will permit U.S. car- 
riers (Trans World Airlines and Pan 
American) to sene Paris without an air 
agreement between the two countries 
after the present pact becomes ineffec- 
tive next June. If the U.S. agrees to 
such an arrangement, and France is con- 
fident it will. Air France will retain un- 
written reciprocal rights to continue its 
present Paris-New York service. 

Renunciation by the French does 
mean this, however: U.S. carriers will 
lose their Fifth Freedom rights to oper- 
ate beyond Paris. Fifth Freedom is the 
right of an airline of one country to 
carry traffic from a second to a third 

Air France officials believe this threat 
is strong enough to persuade the State 
Department to relent in its position 
against giving France any more routes 
in America than it already has. Behind 
this belief lies a new interpretation, on 
the part of France, of the Bermuda 
prineiples-the pattern of which has 
guided the U.S. in the formulation of 
all its air transport bilateral agreements. 

The U. S., in the past, has alwavs in- 
sisted that traffic rights of carriers will 
be determined by the traffic-producing 
potential of the countries involved. In 
the case of the New York-Paris route, 
the U.S. has consistently pointed out 
that New York generates more original 
traffic than Paris and, therefore, route 
privileges between the two countries 
will be pulled far out of line in favor of 
France if Air France is given more U.S. 
routes. At the present time. Air 
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France's Paris-New York route accounts 
for about 26% of all its traffic while the 
U. S. carriers receive about 6% of their 
total traffic from the route. 

However, France has now put this in- 
terpretation on the Bermuda principle 
of equality of traffic rights: admitting 
that New York generates more traffic 
than Paris, it claims that the traffic is 
created, not because New York is a 
source, but because France is a traffic 
lure to tourists. French government offi- 
cials stress this point and insist that the 
route is lucrative only because travelers 
seek holidays in France in preference 
to other tourists areas. 

In planning future route patterns, Air 
France admits it may be on the con- 
servative side in making forecasts de- 
signed to determine fleet requirements 
for jet operations. For example, studies 
conducted in France show that yearly 
increases of international traffic aiiioun- 
ing to about 16% can be expected 
through 1961. This means an increase 
of 67% in traffic volume during the 
next four years which compares with 
one U.S. study that predicts a 96% 
traffic increase in the same period. 

Air France has based its forecasts on 
shitistie.il market studies of the areas it 
serves but has also been guided by the 
economic and political implications of 
jet operations in mapping future sched- 
ules and route structures. 

Airlines Study Future 

Most airlines now are studying future 
fleet composition of their competitors as 
one basis for the formulation of bilateral 
terms. Air France has ordered no turbo- 
prop planes on grounds that earning 
power of turbojets will far exceed that 
of the turboprop. Thus, Air France 
will seek route equality with countries 
using like or similar equipment to that 
ordered by Air France as a means of 
maintaining competitive power. 

However, economic and political fac- 
tors will begin to play a heavier role 
than they have in the past dealing with 
other airlines. So far, the economic im- 
plications of jet operations have out- 
shadowed technical aspects of turbine 
power among international carriers. 
Conferees at the International Air 
Transport Assn, technical conference in 
Monte Carlo dwelt heavily on air traffic 
control problems but gave everv indica- 
tion that the major technical problems 
of^ jet transports have been all but 

The technical conference closed with 
some sharp differences on minor engi- 


neering points but unanimity of opinion 
on major issues was strongly evident 
during the course of the meeting. But 
the economic aspects of jet operations 
threw the IATA traffic conference last 
month at Cannes into a disastrous 
breakdown. According to airline offi- 
cials here, the persistence shown by air- 
lines in rigidly holding out for indi- 
vidual economic and political gains will 
characterize future negotiations on bi- 
lateral agreements. 

Hie question in aviation circles here 
is: will the State Department, in bilat- 
eral negotiations, display the same strong 
resistance to the demands of foreign flag 
carriers at the risk of a break-down in 
talks that representatives of U.S. air- 
lines showed at Cannes? 

This reverse interpretation will be 
used bv other foreign nations with 
popular tourist areas when negotiations 
with the U. S. are resumed for new bi- 
laterals. It is a clue to the strategics the 
U. S. must cope with in future bilateral 
discussions when an attempt is made to 
apply the traffic generating power of the 
U.S. as pressure to offset the demands 
of foreign flag carriers. 

Italy will take a stand similar to that 
held by the French. Spain has already 
hinted it will hold out against the grant 
of any further Fifth Freedom routes 
beyond Madrid to U.S. airlines until 
it is ready to bargain for more routes 
within the U.S., and Spain has indi- 
cated it will be ready for that bargain- 
ing only when its fleet of aircraft is 
expanded which, presumably, will be 
when the Douglas DC-8s on order arc 
delivered in 1960. 

Basically France is seeking a route 
from New York to the West Coast. 
However, it will ask for even more 
privileges as negotiations, which were 
resumed last month, progress. In effect, 
the French will insist that the U.S. 
match each Fifth Freedom route it re- 
ceives from France for cither TWA or 
Pan American with a similar route with- 
in the U. S. for Air France. 

France is taking this new position 
because of an admitted fear of the big 
increase in seat capacity which it says 
will result with the introduction of 
turbojets. An Air France official heie 
told Aviation Week that operation of 
Pan American's Boeing 707-120 between 
Paris and Rome would saturate that 
market because of the high speed— and 
thus increased capacity with high util- 
ization of the aircraft-and the "inevit- 
able" attractiveness of the jets. 

Pan American’s recent announce- 
ment that reservations are over 300% 
higher this year than last as the result 
of new Boeing 707-120 service on th 
North Atlantic route has onlv serve 
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Third-Crewman-in-Cockpit Crisis 
Impedes Airlines’ Jet Age Plans 


to confirm these fears of Air France 
officials. 

France also feels the U. S. is bluffing 
slightly in its statements that it wants 
no more routes beyond Paris than it al- 
ready has. French officials here are con- 
vinced that the U. S. will refuse to sur- 
render any of its present Fifth Freedom 
lights regardless of the cost and that it 
will willingly make further sacrifices in 
exchange for a route from Paris to 
Beirut, for example. 

Unlike Italy and Spain, France does 
not expect to lose its competitive posi- 
tion during the next year while it 
operates in competition to the medium- 
range Boeing 707-1 20s and de Havil- 
land Comets. Its sole purpose in asking 
for more rights is to give Air France 
competitive equality on all major inter- 
national routes covered by U. S. carriers. 

Die airline begins to receive the first 
of its fleet of Sud Caravelle 210 turbo- 
jets early in 1959 and the first of its 
17 Boeing 707-320s are scheduled for 
delivery in late 1959. The Caravelles 
will serve medium-range European 
routes. The Boeings will be placed on 
the North, Central and South Atlantic 
and Far East routes with a strong pos- 
sibility they will be used on any Euro- 
pean routes on which competitive car- 
riers operate jets. 

Capital Reports Gain 
For Third Quarter 

Washington— Capital Airlines last 
week reported a third quarter operating 
profit of $1,467,517 and a net profit of 
$564,874 as compared with an operat- 
ing profit of S394.422 and a net loss of 
$478,920 for the third quarter of 1957. 

However, in a statement filed with 
the Civil Aeronautics Board, Capital 
said it had obtained a moratorium on 
payments for its Viscount turboprop 
transports to Vickers-Armstrongs (Air- 
craft) Ltd. in July, August and Septem- 
ber totaling S2.4 million. Deprecia- 
tion of 52,523,859 for the three-month 
period was taken on equipment. 

Continental Airlines last week also 
reported a gain in third-quarter operat- 
ing revenues-a total of 58,003,575, 
representing a 2 1 % gain over the same 
period of 1957. 'Die airline ended the 
period with a loss of 573,499. 

Delta Airlines for the third quarter 
reported operating revenues of $21,- 
907,985 and operating expenses of 
$20,993,240, leaving an operating profit 
of $914,745. After all charges, the net 
income after taxes amounted to 
$362,135 as compared with $355,938 
for the third quarter of 1957. 

KLM Royal Dutch Airlines for the 
first nine months reported a drop in 
revenues to $100,193,000 from S100,- 
431,000 reported for the corresponding 
period of last year. 
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By Glenn Garrison 

New York— The new-born commer- 
cial jet age, still hampered by an un- 
resolved night crew crisis and other 
problems, continued its growth last 
week with these developments: 

• Pan American World Airways began 
jet service to Rome, previously stalled 
by Italian demands that jet transports 
pay a surcharge over piston engine 
service. The issue is in abevance, and 
PanAm's Boeing 707-121s .ire serving 
Rome at least temporarily without sur- 

• New York-London service bv Pan 
American was expected to begin Nov. 
16 on schedule, but not with dailv 
flights as originally planned. Frequen- 
cies are restricted by the failure of 
PanAm and its pilots to come up with 
a new contract including an answer to 
the third crewman controversv. Super- 
visory pilots are flying the. jet runs, but 
fhere aren’t enough to handle daily 
service to London as well as Paris. Daily 
flights to Paris will continue. 

• British Overseas Airways Corp. ex- 
pected to resume scheduled trans- 
atlantic service between London and 
New York last Friday, this time on a 
daily basis with its de Havilland Comet 
4s. BOAC put the first commercial jet 
service on the run Oct. 4, but was 
forced by labor troubles to withdraw 
the weekly flights in order to concen- 
trate on training for the dailv service 
(AW Nov. 3, p. 38). 

• National Airlines pilots were taking 
ground training at New York Interna- 
tional Airport for PanAm jets in prepa- 
ration for New York-Miami service 
scheduled bv National beginning Dec. 
10 with leased PanAm 707-1 21s. There 
were conflicting reports as to whether 
National would suffer from the pilot 
union problem. 

• American Airlines was also busy 
checking out supervisory pilots in its 
provisionally-certificated 707-120 and 
gaining experience with the plane. 
Plans still call for first commercial jet 
service Jan. 11, although American’s 
pilot problem also is still unsolved. 

Pan American began serving Rome 
with its jets on Nov. 9, two weeks after 
opening commercial sen-ice to Paris. 
The Rome segment had been served 
with piston planes because of the sur- 
charge issue. The surcharge question at 
Rome has now been deferred, accord- 
ing to PanAm, until International Air 
Transport Assn, takes up the whole hot 
surcharge subject next year. Hie as- 
sociation failed to reach agreement on 
the surcharge subject during very re- 


cent conferences (AW Nov. 10, p. 38). 

While enjoying temporary relief from 
the Rome problem, PanAm was still 
saddled with another serious situation 
in the pilot issue. Plans were to round 
out November with a London service 
Nov. 16, 17, 23, 25, 27, 28, 29 and 
30, with return trips Nov. 17, 18, 24, 
26, 28, 29 and 30. Supervisory pilots 
will fly these schedules, according to 
the plan, and it is hoped that some 
break in the situation will have occurred 
by the end of the month. 

A National spokesman told Aviation 
Week that the airline has an "unwrit- 
ten understanding" with its pilots cov- 
ering the leased 707-121 operation. 
National and its pilots have signed a 
contract, but the third crewman issue 
was left open. 

Air Line Pilots Assn, told Aviation 
Week, on the other hand, that rank 
and file National pilots will not flv 
the jets until agreement on the crew- 
issue has been reached. 

Pilots in Training 

National plans to fly two daily round 
trips between New York and Miami 
beginning Dec. 10, and it seems un- 
likely the airline could muster enough 
supervisory pilots to handle this sched- 
ule. Furthermore, the pilots undergo- 
ing training at Idlewild are not all 
supervisors. Aviation Week has 
learned. 

Pan American was scheduled to have 
received four of its jets by the end of 
last week, and may have a fifth by the 
time National's leased service begins. 
The sixth and final Pan American 707- 
121 is due for delivery before the end 
of next month. 

National’s colors will not appear on 
the New York-Miami jet run during the 
initial lease operation this winter. Tilt- 
airline won't have the 707-1 21s on a 
full-time basis, but will sandwich their 
utilization in between Pan American 
schedules, generally speaking. For ex- 
ample, one of the planes would finish 
a westbound flight from Paris in the 
early morning, be turned over to Na- 
tional for a round trip to Miami and 
go back on the Nortn Atlantic for a 
Pan American late afternoon schedule. 

American Airlines is going ahead with 
training for its supervisory pilots, but 
within another week or so will have 
run out of this category of pilot and the 
issue will be squarely on the table: will 
the other pilots agree to begin jet 
training in their turn? The airline had 
no definite -lnswe last week. 

Eastern, with five of its Lockheed 
Electra turbopn.ps now delivered and 

39 


B. F. Goodrich Unilock Rivnuts 
designed especially for aircraft and missiles 

New lightweight steel Rivnuts with thread-locking feature 
preserve structural strength . . . save assembly time and costs 


Ordinary anchor type fasteners used in 
aircraft and missiles require as many as 
three holes. And installation is made by 

sides of the work. 

But new B. F. Goodrich Unilock 
Rivnuts can be installed by one man from 
one side of the work. Only one hole is 
needed. And the job can be done at any 
time during or after assembly. 

This greater flexibility in manufactur- 
ing procedure means a substantial savings 
in cost. In addition, with only one hole 
required instead of three, greater struc- 
tural strength is maintained. 

B.F.Goodrich Unilock Rivnuts, in fact, 
actually reinforce holes. That’s because 
the equally spaced V- teeth under the 
Rivnut heads lock the Rivnuts to the 



material in which they are installed. 
This eliminates the need fora key and 
keyway — elements which ordinarily 
set up points of stress concentration. 

The thread-locking feature is a short 
crimp in the shank of B. F. Goodrich 
Unilock Rivnuts. This provides attach- 
ing screws with an all-metal interfer- 
ence fit that locks them securely in place. 

Made from aircraft quality alloy 
steel, B. F. Goodrich Unilock Rivnuts 
are actually lighter than most anchor 
type fasteners. Yet they will meet 
strength and torque requirements of 
Military specification MIL-N-25027 
for lock-type nuts. 

B. F. Goodrich engineets will be 
happy to make recommendations con- 
cerning the use of Unilock Rivnuts in 
your products. For complete informa- 
tion write B.F.Goodrich Aviation 
Products, adivisionof The B.F.Goodrich 
Company, Akron, Ohio. 




B.F.Goodrich 


aviation products 


at Miami, last week was still training 
supervisory pilots and hoping to negoti- 
ate a solution to the crew issue. It 
may be possible that an agreement cov- 
ering the Electras but not future jets 
will be reached. 

Transatlantic Service 

Pan American's daily roundtrip trans- 
atlantic revenue operation is producing 
excellent passenger load factors with the 
jets-an overall average eastbound and 
westbound of about 95% from the first 
flight Oct. 26 through Nov. 8. Dur- 
ing that period, Pan Ant's 707-121s 
carried 540 de luxe passengers and 
881 economy passengers eastbound, 
558 de luxe and 972 economy pass- 
engers westbound, for a total of 2,951 
passengers. 

Only one revenue flight was able to 
fly nonstop during the above period— 
the New York-Paris flight of Nov. 4, 
which was accomplished in a record 7 


By Robert H. Cook 

W ashington— Ref usal of the U.S. 
Supreme Court to back a Civil Aero- 
nautics Board rule regulating airline de- 
preciation accounting procedures last 
week is regarded as a major victory by 
airlines. 

Declining to review a decision of the 
Court of Appeals, which held that the 
Board has no authority to dictate airline 
depreciation policies, the Supreme 
Court also upset a lower court ruling in 
favor of the CAB-imposcd depreciation 
regulations which have been in effect 
since Jan. 1, 1957. 

As ordered by the Board, the policy 
set an across-the-board standard of seven 
years depreciation and a 15% residual 
value for aircraft. Scheduled carriers for- 
merly used different formulas, ranging 
between four and seven years deprecia- 
tion and 5 to 10% residual value. 

Key to Problem 

Key to the entire issue is the airline 
industry’s ability to dispose of surplus 
piston engine equipment on a profitable 
basis. The Board has steadfastly main- 
tained that its strctched-out policy and 
higher residual values would give the 
carriers sufficient leeway to recapture 
the cost of its piston engine aircraft. 

On the other hand, the airlines con- 
tend that CAB not only lacked legal 
authority to impose such regulations but 
based them upon an "arbitrary" physical 
life of aircraft. Carriers further point 
out that their only practical hope of 
avoiding heavy losses in disposing of sur- 
plus aircraft is by measuring deprecia- 
tion tables on the basis of competitive 
life of certain types of transports. 

In addition, they said, varying dcliv- 


hr. 1 min. of air time, or 7 hr. 26 min. 
block to block. This flight carried 37 
de luxe and 56 economy passengers. It 
took off from runway 1 3R at Idlewild, 
low down in the Port of New York 
Authority’s anti-noise runway priority 
scheme but the only really nonstop run- 
way under present conditions (AW 
Nov. 3, p. 38). 

Average elapsed time of the east- 
bound flights from Oct. 28 through 
Nov. 8 was 9 hr. 16 min. block to block. 
Average air time was 7 hr. 23 min. 
Westbound, average elapsed time was 
10 hr. 16 min. and average air time 
was 8 hr. 58 min. Most eastbound 
flights stopped once, usually at Goose 
Bay but several times at Boston, while 
one eastbound flight stopped twice 
because of weather problems. 

Westbound, all flights onc-stopped 
from Paris, with the stops split about 
evenlv between Keflavik and Santa 
Maria. 


cry dates for jet transports and different 
equipment needs, makes anv deprecia- 
tion plan the distinct task of individual 
airline managements. 

Collectively, the scheduled carriers 
feel they have gained an undeniable vic- 
tory that also may remove at least one 
major stumbling block to solving their 
financial problems. (AW Oct. 6, p. 49). 
Financial circles have long criticized the 
maze of regulations which control the 
airlines and have singled out the lower 
depreciation schedules imposed bv CAB 
as inflating airline profits to provide an 
unrealistic picture of industry earnings. 
Attracting Capital 

Financial analysts say removal of this 
“unrealistic" policy places airline earn- 
ings in a more "logical perspective al- 
lowing carriers to improve their cash 
asset position in preparation for jet de- 

Other sources say that brokers also 
have been counting heavily on a general 
fare increase to attract more capital for 
the industry. The CAB-imposed depre- 
ciation policy had the effect of causing a 
jump in net incomes, which created a 
false impression of their true economic 
status, the analysts say. 

Civil Aeronautics Board spokesmen 
greeted the final court ruling as a clear 
opening for airlines to establish their 
own depreciation policies unless Con- 
gress should enact legislation placing 
this responsibility on the Board. The 
Board said it instituted the new policy 
as a method of “policing” accounting 
practices and that the Supreme Court 
action would have no effect upon the 
Board’s powers or rate making or deter- 
mination of what may be depreciated or 
at what rate. American Airlines first 


tested the legality of the CAB order in 
the U. S. District Court for the District 
of Columbia. 

The decision, favoring the Board, 
not only covered the agency's au- 
thority but recommended that only 
aircraft spare parts which could be 
repaired would be depreciated, cost of 
major overhauls of airframes would be 
depreciated through a charge to a spe- 
cial maintenance reserve instead of 
being carried as current expense. This 
decision was later upset by the Appeals 

A second case involving depreciation 
on airframes is pending a decision from 
the District Court, although the Su- 
preme Court ruling is believed to hare 
predetermined its probable outcome. 

American typifies the thinking of 
most major carriers which opposed the 
controversial depreciation policy. Plan- 
ning an all-jet fleet by 1961, the carrier 
said its present Douglas DC-7 fleet, ac- 
quired since 1956 was ordered with the 
expectation that it would be obsoleted 
by jets thus requiring they be depreci- 
ated by the end of 1961. 

Depreciation of the entire fleet of 
DC-7s over seven years with a 10% 
residual, the carrier says, would have 
left American with unrecovered costs of 
S30.3 million by the end of 1961. Its 
present depreciation policy of retiring 
this piston engine fleet by a common 
date will result in a residual value of 
SI 1.2 million by the end of 1961. 

BEA Plans Reduction 
In Package Air Fares 

London— British European Airways is 
planning to reduce "package” tour air 
fares next year on mid-week night 
flights to 1 5 popular European vacation 
resorts. Giving some details of the plan, 
which is subject to International Air 
Transport Assn, and government ap- 
proval, BEA said it would give cheaper 
Viscount air fares to travel agents sell- 
ing "all-in" vacations. Company hasn’t 
made public amount of proposed re- 
ductions. 


JetStar Production 

Lockheed will begin immediate pro- 
duction of its 600-mph. JetStar CL-329 
utility jet transport at its Marietta, Ga. 
plant (AW Oct. 6, p. 23). First airplane 
will be off the line in 18 months. 
More than 70 production positions 

also will be offered on off-theSrelf basis 

USAF and aif forces of other countries. 

Both CAA and RCAF arc interested 
in the SI million jet. No military' or for- 
eign orders have been received yet. 


Airlines Win Depreciation Victory 
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U. S. Urged to Tighten Bilateral Policy 


Washington— Pan American World 
Airways is pointing to its heavy Latin 
American losses as evidence of what 
may happen to the balance of U. S. 
flag carriers in the international market 
if the government fails to strengthen 
its bargaining with foreign powers. 

Although the airline is immediately 
concerned with the price cutting prac- 
tices of foreign carriers in the Latin 
American market. Wilbur Morrison, 
Pan American executive vice president, 
feels that the powerful support a num- 
ber of foreign governments lend their 
airlines in competing with U. S. carriers 
may eventually force the return of all 
U. S. international flag carriers to a 
subsidy operation. The only possible 
answer, he contends, is the active 
intervention of the U. S. government 
to avert a possible all-out price war in 
Latin America and a change in philoso- 
phy to demand equal rights Tor Ameri- 
can carriers when foreign airlines seek 
new routes or authority. Both Pan 
American and Pan American Grace 
Airways arc feeling the pinch on their 
Latin American routes by the low fares 
offered bv their foreign competition 
(AW Oct! 13, p. 39; Nov. 3, p. 37). 

Emphasizing the need for govern- 
ment backing "as vigorously as other 
governments back their own flag lines,” 
Morrison says Pan American seeks the 
right to compete on a fair and equal 
basis “freed of artificial nationalistic 
restrictions on the service we can offer.” 

As an example, he said, Brazil re- 
stricts Pan American to 430 scats a 
week, the same number assigned several 
years ago, while the Brazilian airline. 
Varig, has subsequently increased its 
flights between Brazil and New York, 
and another Brazilian carrier, REAL, 
provides two round-trip flights a week 
linking Brazil with Miami and Chicago. 

On the other hand, Morrison charges 
that the U. S. imposes no such re- 
strictions on foreign airlines operating 
into this country and often allows 
"giveaway” routes which benefit foreign 
carriers at the expense of the U.S. 

A demonstration of how this “gen- 
erous” policy has harmed our inter- 
national airlines, according to Pan 
American, was the agreement giving 
Lufthansa, the West German airline, 
authority to serve Boston. New York. 
Philadelphia, Chicago and either San 
Francisco or Los Angeles. 

In return, American carriers were 
awarded the right to serve five German 
points: Frankfurt, Hamburg, Stuttgart. 
Munich and Dusseldorf-Colognc-Bonn. 

New York alone. Pan American 
points out, has almost three times the 
combined population of all the German 
cities that U.S. carriers serve. 


KLM. Royal Dutch airline, which 
also competes with Pan American in 
Latin America, realized revenues of 
S12.8 million out of New York, while 
American flag airlines were taking SI 09,- 
000 out of Amsterdam, a ratio of about 
1 30 to one, according to Pan American. 

In the competitive picture in the 
Latin American market area, there are 
more airlines than there are in the rich 
domestic market of the U.S. Pan 
American says that in the last five years 
foreign flag carriers have increased from 
11 to 23 along the routes between 
Miami, the coasts of South America, 
Panama, Central America and Cuba. 
These carriers' flights have jumped from 
89 to 187 a week, the airline says. 

An indication of this "crazy quilt of 
competition,” Morrison says, is the 
125-mi. hop between Buenos Aires and 
Montevideo, where 17 airlines compete. 

Today, he adds, there are 60 airlines 
competing in the Latin American mar- 
ket. Of these, 45 fly between the U. S. 
and Latin America: 34 foreign flag and 
1 1 domestic carriers. 

Cut rate prices are only one of many 
factors which place American flag car- 
riers at a disadvantage, according to 
Pan American. While the fare prob- 
lem is generally charged to rate cutting 
by non-members of the International 
Air Transport Assn., Pan American says 
some foreign IATA member carriers, 
possessing domestic operations within 
their countries not subject to IATA 


regulations, are compounding the prob- 
lem by offering “something for noth- 
ing" gimmicks to passengers. 

One such carrier, owned by Argen- 
tine interests, offered a free aerial tour 
of the country if delegates to a Buenos 
Aires technical convention would fly 
the line from New York to Buenos 
Aires. Another carrier, Pan American 
charges, offered to charter a plane to 
the delegates at the regular round-trip 
fare and carry wives and children free. 

Pan American's passenger revenues 
were down S3. 3 million on its Latin 
American div ision during the first nine 
months of this year, forcing it to reduce 
its thrift fares in order to meet compe- 
tition. Devaluation of soft South 
American currencies further decreased 
the yield of dollars taken to the U. S. 
since tickets arc sold in local currency’. 

Pan American has particularly taken 
issue with the Civil Aeronautics Board's 
stand on reciprocal rights during which 
Board members stated that any foreign 
carrier route granted would be based on 
traffic between the U. S. and the coun- 
try of the carrier's origin, as opposed to 
Fifth Freedom traffic. 

Again using KLM as an example. Pan 
American contends that CAB interpre- 
tation of its stand can be taken 
many ways. KLM operates unrestricted 
in the heavily traveled U. S.-Vcnezuela 
market on a reciprocal rights agreement 
between the U.S. and the Dutch pos- 
sessions of Curacao and Aruba. 
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Preserver of Peace . . . 



Headquarters— NORAD— Colorado Springs 


Like a huge "bumper” wrapped around the North 
American continent and reaching down along both 
the Atlantic and Pacific shores, the North Ameri- 
can Air Defense Command (NORAD) has been 
created for operational control of air defense 
units of the Army, Navy and Air Force of the U.S. 
and the RCAF Air Defense Command of Canada. 
Its field includes the vast area between the 
southern border of the United States and the 


northernmost limits of Canada and Alaska. Under 
the functional control of NORAD will be BMEWS 
(Ballistic Missile Early Warning System) and 
SAGE (Semi-Automatic Ground Control Environ- 
ment) for the defense of specified sectors. In addi- 
tion to its responsibility as prime contractor for 
BMEWS, the Radio Corporation of America is 
working on other important electronic assign- 
ments for NORAD. 



RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


SHORTLINES 


► Allegheny Airlines reports that it car- 
ried 49,062 passengers in October, set- 
ting a new company record for the fifth 
consecutive month. The carrier flew 
more than eight million passenger miles 
during the month, a 15% increase over 
October, 1957. The airline attributed 
some of the increase to the strike against 
Capital Airlines, some of whose routes 
parallel Allegheny's, called by the Inter- 
national Assn, of Machinists. 

► British Overseas Airlines Corp. last 
week flew demonstration flights of its 
Comet 4 jet transport in four U. S. 
cities: Washington, Chicago, Detroit 
and Boston. 

► Civil Aeronautics Administration lists 
Berlin as the leading foreign city in 
passenger origination on U.S. interna- 
tional carriers during 1957. At Berlin, 
318,491 persons boarded U.S. flag car- 
riers. Other leading foreign cities and 
the number of passengers boarded in- 
clude: Havana, 185,950: Frankfurt, 
143,115; Mexico Citv, 104.103; Nassau, 
95,115; Montreal, 91,437. 

► Emery Air Freight Corp. recorded a 
third quarter net income of 5156,394, 
down from last year’s $181,491, and a 
nine months net income of 5325,162, 
which also falls below last year's 5540,- 
827. Compared with second quarter 
figures, however, third quarter revenues 
were up 21%, earnings 79%. 

► Pacific Northern Airlines air cargo 
figures in October were 33% higher 
than those registered in October, 1957. 
Pacific Northern carried a total of 480,- 
1 90 lb. of cargo between Alaska and the 
Pacific Northwest, with its sharpest in- 
crease in southbound traffic, up 100% 
over October, 1957. The airline also 
carried 11,018 lb. of air express during 
the 1958 period. 

► Shannon Free Airport, Ireland, re- 
ports a 47.5% increase in landings dur- 
ing the third quarter of this year over 
those for the same period of 1957. A 
total of 3,858 landings were made dur- 
ing the record quarter to bring the total 
number of in-transit passengers to 176,- 
1 56, a gain of 29.8% over last year's 
third quarter figure of 123,759 passen- 


► TSA-Transcontinental of Argentina 
has signed interline agreements with 
four U. S. carriers. The agreements, cov- 
ering interchange of passenger tickets, 
baggage tags and cargo way-bills, were 
signed with American, Allegheny, 
Trans World Airlines and United Air 


AIRLINE OBSERVER 

► Watch for the Flight Engineers International Assn, to back up its strike 
threats in any negotiations involving the use of pilot-qualified engineers. 
FEIA regards its third crew member dispute with the Air Line Pilots Assn, 
as a last-ditch stand to avoid being swallowed by the more powerful union. 
ALPA says it feels that its demands that the third crew member be pilot- 
qualified will eventually be adopted by all carriers, based upon a Presidential 
Emergency Board recommendation to Eastern Air Lines. The pilots' union 
also says that approximately 50% of the airline industry now employs pilot- 
qualified engineers who are ALPA members. 

► Alitalia, the Italian airline, will finance the purchase of four Douglas DC-8s 
and a Link flight simulator through the Export-Import Bank, Douglas and 
Link Aviation. Purchase agreement calls for a total expenditure of $24 
million, with the airline making a $6 million down payment. Balance of the 
funds will be: $13.7 million from the Export-Import Bank, $4.3 million from 
Douglas and $202,000 from Link. The airline plans to install 16,500-lb.- 
thrust Rolls-Royce Conway bypass engines in aircraft and is completing 
financial arrangements for the powerplants in Britain. 

► Purchase price for the Fairchild F-27 and F-27A turboprop transports will 
be boosted on Nov. 30-thc F-27 from $590,000 to 5635,000; the F-27A from 
$660,000 to $695,000. Fairchild Engine & Airplane Corp. officials attrib- 
ute the increase to climbing production costs. 

► Costa Rican government authorities are expected to pass new taxes which 
will levy a charge of one dollar per person on all passengers entering the 
country on an international airline. Further tax proposals to be imposed 
on the carriers call for a per-kilo levy on arriving international air freight and 
an aircraft landing tax of approximately five cents per kilo. Pan American 
World Airways, KLM, TACA and LACSA, the Costa Rican airline, are 
fighting the proposal. Pan American estimates that the five-cent tax will 
increase its present monthly landing fees by a minimum of $7,000. 

► Philippine Air Lines is scheduled to resume service between Manila and 
Tokyo on Jan. 1 under terms of a recently signed bilateral agreement between 
Japan and the Philippines. Japan Air Lines, however, does not plan to 
inaugurate similar service for another two or three years, according to gov- 
ernment sources in Tokyo. 

► Japan Air Lines and Canadian Pacific Airlines have cut rates on their 
Pacific routes by introducing a family plan on routes between Japan and the 
West Coast. Tokyo is expected to approve the new fares in the near future. 
Fares, which permit wives and children over 12 to purchase round trip tickets 
at the price of a one-way fare, will be effective daily between Dec. 1 and 
March 1. Pan American and Northwest airlines arc reportedly considering 
similar fares. 

► Air Line Pilots Assn, has charged Civil Aeronautics Administration with 
"too hasty implementation" of its new air traffic control procedures. During 
its annual convention in Miami, the union particularly criticized a recent 
Civil Aeronautics Administration order combining CAA and Air Defense 
Command radar for en route traffic control. Under the joint agreement, 
radar advisory service for civil jet transports above 24,000 ft. was recently 
put into effect on three routes linking New York with Nantucket Island, 
Mass.; Bangor and Presque Isle, Me.; Boston and Montreal. By Dec. 1, 
the plan also will be implemented on two routes between New York and 
Miami and, by Jan. 1, on several transcontinental routes. Pilots have com- 

E laincd they were not briefed on the plan, merely informed that it was to 
e instituted five days before it was begun. ALPA passed a resolution 
authorizing legal action if necessary to ensure that any agency charged 
with air traffic control responsibility will not adopt any procedures that 
could deny turbojet operations use of the available airspace. 

► ARIA, the Israeli airline, has announced plans to purchase three Noratlas 
cargo planes from Nord Aviation of France. Prior orders for the twin engine 
aircraft were placed by the Israeli government for military purposes. 
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Clue: the citrus fruit center it serves is the spring training 
site of the Washington Senators baseball team. ( Answer below) 


Now test your aviation oil memory: Do 
you remember the two important reasons why 
Gulf oils are better for your engine? 

1. In addition to providing efficient, thorough 
lubrication. Gulf aviation oils help keep engines 
dean — and safe! 

2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

Choose either new Gulfpride Aviation Oil 


Series D, the detergent oil, or Gulf Aircraft 
Engine Oil, the straight mineral oil — both keep 
your engine Gulf-clean and safe. 

The airport pictured above is the Orlando, 
Florida Municipal Airport, two-and-half miles 
east of the city. It has five paved runways, the 
longest of these being 5,500 feet. 

Here you’ll find friendly Gulf service under 
the supervision of Howard Showalter, president 
of Showalter Flying Service. 
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Sharpening 



tine Falcon's claw 


Faster flying, higher climbing, farther reaching 

...the new supersonic Falcon air-to-air guided missile. 
Conceived, developed, and manufactured by Hughes En- 
gineers, it is today's best performing air-to-air missile. 

The Super Falcon CAR-3, newest in the family of 
Falcon missiles, is powered by a new and longer-lived 
solid propellant rocket engine. It can climb far beyond 
the altitude capabilities of the interceptor and destroy 
an enemy H-bomber in any kind of weather. 

Hughes Research & Development Engineers, always 
moving forward, are also developing the GAR-9, a new 
atomic air-to-air missile which will be used with the 
F-108, a fantastically swift long range interceptor 
being built for the Air Defense Command. 

The new atomic missile will be able to reach out over 
extremely long distances and destroy enemy bombers 
long before they reach their U.S. and Canadian targets. 

Advanced Research & Development at Hughes is not 
confined to just guided missiles. Investigations pres- 
ently underway at the Hughes R&D Laboratories in- 
clude Space Vehicles. Advanced Airborne Systems, 
Nuclear Electronics, and Subsurface Electronics. . .just 
to name a few. At Hughes in Fullerton engineers are 
engaged in the Research, Development and Manufac- 
ture of advanced three-dimensional radar systems. At 
Hughes Products, the commercial activity of Hughes, 
advanced Research & Development is being performed 
on automatic control systems, microwave tubes, and 


The challenging nature and diversityof Hughes proj- 
ects makes Hughes an ideal firm for the Engineer or 
Physicist interested in advancing his professional status. 
Photo at left show Convair F-102 firing salvo of Falcon GAR-1 


Computer Engineering 
Field Engineering 
Semiconductors 
Technical Training 


Write in confidence, to Mr. Pliil N. Sclteid, 

Hughes General Offices, Bldg.f-R-t, Culver City, California. 



Systems Analysis 
Microwaves 
Circuit Design 




Creating a new world with ELECTRONICS 


HUGHES 


Culver City, El Segnndo. 
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Decision Channels Compared 

Major command channels are shown for the average United States (above) and Soviet 
Union (below) combat aircraft projects. The Soviet designer has considerable technical 
freedom and is responsible only to the Minister of the Aircraft Industry. The only 
schedule control the military exercises is through the commissions above the minister which 
select fhe designer for each project, approve moclups and conduct final flight testing. 
United States designers must constantly go up the drain of command, usually as far as the 
Department of Defense, to get approval for every facet of their work. Solid lines shown 
here are those of direct authority; advisory and liaison relationships are dashed lines. 


| TOP ADMINISTRATION & 

LANNING BUREAURACY | 



1 COMMISSION ON DESIGN SELECTION 
COMMISSION ON MOCKUP APPROVAL 
COMMISSION ON TESTING COMPLETED DESIGNS 

| MINISTER OF OEFENSE |— J M| N |S TM OFAmCRAFT |_ 

JuSSR ACADEMY OF SCIENCES 1 
| AND ITS INSTITUTES | 

| SOVIET AIR FORCE | 


— i 

1 

INTELLIGENCE GROUPS j 

««S3S- » 

/ 


\| PROJECT LEADER DESIGN COLLECTIVE U J OTHER DESIGN 1 

| AND ITS COORDINATING GROUPS [ 1 PROJECTS 1 


Soviet Union 

By J. S. Butz, Jt. 

(This is the hist of two articles detailing 
the structure of the Soviet Union’s weapon 
system management organization.) 

Washington— The Soviet Union is 
employing the U.S. big business 
management technique of decentral- 
izing authority to accelerate its rate of 
technical progress. Following this U. S. 
business pattern, Soviet bureaucracy is 
delegating power to make decisions to 
the working engineering level and plac- 
ing it in the hands of individuals rather 
than with committees. 

Best available sources and Soviet 
technical literature agree that authority 
over Russian aircraft and weapon pro- 
grams has been largely decentralized, 
with each project being placed in the 
hands of a single technical expert in 
Soviet industry. 

Once the Russian armed forces, fiscal 
authorities. Academy of Sciences of the 
USSR and other interested organiza- 
tions have collaborated on the policy 
decision and laid down general specifica- 
tions for the development of a new 
aircraft, a single designer in industry 
normally is given primary control over 
the project. 

Conversely, the U. S. government 
has moved toward centralization, plac- 
ing over-all authority within a few 
Pentagon offices, ostensibly to watch ex- 
penditures and save money. Leadership 
bv groups rather than through the 
auspices of individuals has been the rule 
in these offices. 

Charles E. Wilson, former Secretary 
of Defense, said shortly before leaving 
office in the fall of 1957: 

"The bigger the enterprise, the 
greater the need to decentralize the 
actual operations, retaining for top 
management the function of establish- 
ing and clarifying policy and following 
up on performance . . . After more 
than four years in the Pentagon, I am 
convinced that centralization or con- 
solidation, in itself, is not the panacea 
of our management problems.” 

The military’s role in aircraft and 
weapon development in the Soviet 
Union is essentially that of an adviser 
with no direct authority over the de- 
signers. 

Any complaint the Soviet Air Force 
wants to make concerning an air- 
craft design in progress must be taken 
to authorities high in the Ministry of 
Defense. These authorities, if sympa- 
thetic, must then go to the Minister 
of the Aircraft Industry and convince 


AVIATION WEEK, 


17, 1958 


MANAGEMENT 


Decentralizes Weapon System Authority 


Decision-Making Process 

- 


rsss 

— 


, 





( !•««»• (OPO); 




2K Y«=>* 


— 















SOVIET UNION apparently holds its main time advantage over the United States in 
weapons development during the planning stages. Since World War II, the United States 
has spread control over the development of weapons through many offices rather than giving 
single commands the authority, responsibility, personnel and funds for the task. 


him that he should correct his de- 
signers. 

This does not mean that the Soviet 
Air Force is not in constant contact with 
the designers within industry or that it 
docs not coordinate the vast number 
of detailed decisions that must be made 
in the design of modem weapons. 
Neither does it mean that the Russian 
designer disregards Air Force thinking. 
The Soviets have, however, placed the 
authority to make decisions with the 
designer rather than scattering au- 
thority around and above him in the 
indeterminable number of offices that 
compose any bureaucracy. 

Soviet industry engaged in design 
work is free to proceed at maximum 
speed and is not required to obtain the 
military’s approval at every step. No 
complicated or involved bureaucratic 
process is required to keep Russian 
design projects moving since the au- 
thority is invested in one man. Only 
the power to disapprove is tied up 
in the layers of bureaucracy that seem 
inevitable in the management of any 
organization as large as the Russian 
military establishment and state-ruh 
economy. 

In decentralizing control over weapon 
development and placing authority 
over, and responsibility for, each proj- 
ect in the hands of an individual, the 
Soviet Union has approached the key 
problem regarding large enterprises in 
the same manner that a number of 
American corporations began to answer 
the question in the 1920s. 

The key to successful decentraliza- 
tion is for the top leaders to convince 
themselves that they can safely de- 
centralize their authority over detailed 
administration and expand their power 
only by rigidly controlling general 

General Motors, duPont, General 
Electric and most other large U. S. 
industrial complexes have pursued a 
policy of management decentralization 
that became more extensive as they 
grew larger. 

Most of these corporations are split 
into divisions that are essentially opera- 
ted as separate companies. The divisions 
are further divided in a number of 
different ways, but the management 
technique is nearly always the same. 
Complete responsibility and authority 
for each division and subdivision is 
placed firmly in the hands of one 
individual. 

As a general rule, the Russian de- 
centralization of control over weapon 
development places most authority and 


responsibility for each project with a 
project leader. In the case of combat 
aircraft, for example, someone with the 
technical background, experience and 
success of a Tupolev or Mikoyan is 
ordinarily the project leader. 

When the planning decision has 
been made to proceed with a particular 
new aircraft, the fate of the project" is 
essentially in the hands of a single 
technical leader who is assisted by 
administrative and fiscal specialists as 
well as by his technical group. 

The Air Force and other Soviet mili- 
tary customers play a prominent role in 
selecting the designer to develop each 
aircraft, in the State mockup evaluation 
and in the State flight test of each 
finished design. This also includes the 
determination of the size of any bonus 


that the designer and his technical peo- 

Thc designer usually is not bound 
by a detailed set of specifications. His 
primary" guarantees to the ministry and 
the military usually are top speed, 
ceiling, payload and range. The Air 
Force is definite in establishing broad 
requirements for the equipment it wants 
to perform a certain job, but it has 
turned over to industry the customer’s 
prerogative of insisting that it be done 
in a particular manner. 

Any deviation from Soviet Air Force 
equipment practices, personnel capabili- 
ties, design methods and standards are 
officially explained at the State evalua- 
tions, with the designer detailing why 
his ideas are an improvement. 

Unofficial Air Force reaction to every 


AVIATION WEEK, Nc 


17, 1958 



iota: courtesy Sperry Gyroscope Co. 


CAS/S f¥/STQR/£S 


1200% Gain in Gyro Accuracy 
With **§3 Bail Bearings 


CUSTOMER PROBLEM: 

Get new, advanced gyro bearing design “off 
the board” and into production. Sperry Gyro- 
scope Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” error-producing effects of 
friction on sensitive gyro gimbals. New manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 

SOLUTION: 

N/D Engineering, when approached by Sperry, 
created special manufacturing techniques for 
the high precision production of these unique 


piggy -back gimbal ball bearings. Used in the 
Rotorace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s ability to meet 
exacting instrument bearing requirements 
through broad engineering experience and pre- 
cision manufacturing techniques. 

For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing problems, write New Departure, 
Department G-ll. 
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U. S. Lead-Time Lag 

"A nation can achieve a basic advantage if it is able cither to develop or to pro* 
ducc weapons more rapidly than its opponents. One of the major weaknesses in our 
strategic posture has been our inordinately long lead time ... the interval between 
conception and execution."— Rockefeller Report, 1958. 

"Some of our weapon systems take from seven to 10 years from conception to 
operational availability. Unfortunately, Russia has worked out systems whereby they 
arc able to do the same thing in about one-half the time."— William C. Foster, 
co-chairman of the Gaither Committee. 

"It is easy' to sec that precisely the time element is the decisive factor which should 
be grasped in the completion with the capitalist countries in the field of technology.”— 
A. Blagonravov, member of the USSR Academy of Sciences working in the field of 

"There is a growing lack of trust in the capability and performance of individuals 
at the working level in research and development, not only in the Air Force but 
tin rghout the government. This growing lack of trust has resulted in taking awav 
from the working level the authority, but not the responsibility, for research and 
development projects and diffusing the authority in a host of organizations and 
individuals in higher echelons; it has resulted in an increase in staff work of all sorts 
on matters of minutia; it has resulted in increasingly detailed technical direction from 
higher policies and planning echelons to working-level echelons in the research and 
development organizations; it has resulted in an increase in the constraint on the use 
of money, people, facilities and on the resources required at the working level to do 
the research and development job. The lack of trust is extended into contractual 
relations with industry, academic and other private organizations. 

"Unless trust is restored and these symptoms of distrust eliminated, the Air Force 
can never hope to reduce the length of its development cycle to that required to 
maintain technical superiority in weapons over our potential enemy."— Report of the 
Stcver Committee on Research and Development of the Air Force Scientific Advisors' 
Board, 1958. 


facet of the new aircraft is available to 
the designer at all times through mili- 
tary and industry coordinating groups. 

The project leader, along with being 
in charge of the bureau which is de- 
signing the new aircraft, usually also is 
manager of an experimental aircraft 
plant. Both the bureau and plant 
have coordinating groups that maintain 
liaison with the Soviet Air Force, the 
Ministry of the Aircraft Industry, the 
USSR Academy of Sciences, the central 
planning organs of the Soviet Shite and 
manv authorities. 

Main purpose of these coordinating 
groups is to keep all interested parties 
informed of the course that the project 
leader is following and his rate of prog- 

Anothcr function of the coordi- 
nating group is to give the project 
leader a means of keeping up to date 
on the various design and exploratory 
work going on in the Soviet and foreign 
aircraft industries. 

Procedure for Halt 

If there is friction or disagreement, 
the only way to halt the project's course 
is to work through the Minister of the 
Aircraft Industry. The Minister is the 
only man with technical authority over 
the project leader during the design and 
lest period. 

In such an arrangement, the top 
echelon of Soviet bureaucracy that has 
delegated such substantial authority to 


a subordinate also has taken the respon- 
sibility of shielding the subordinate 
from outside disturbances that might 
impede his work. 

This has particular significance in the 
Russian system, with its high rewards 
and severe penalties. Tire top bureau- 
crat in a ministry, as well as the project 
leader, has a vital interest in seeing that 
the project is completed successfully in 
a short time period. 

Tupolev's Experience 

A. N. Tupolev, one of Russia's old- 
est and most experienced designers, has 
experienced both sides of the Commu- 
nist reward and penalty arrangement. 

In the post-war period he lias re- 
ceived the Stalin prize first class, which 
carries an award of 200,000 rubles; has 
been decorated with the Order of 
Lenin; holds the title of General De- 
signer of the Ministry of the Aircraft 
Industry, and is manager of a large air- 
craft complex with many design collec- 
tives under his direction. 

Prior to World War II, however, he 
was confined for a prolonged period by 
the Soviet police. While his primary 
difficulty was political, the charges 
against him included professional in- 
competence. He regained his freedom 
about the time of the war with Finland 
in 1939 when many technical short- 
comings were apparent in the Soviet 
Air Force. 

Russian scientists today imply that 
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In any assembly using synthetic 
lubricant — particularly for aircraft 
applications — Lisle Self-Closing 
Valves are advantageous in con- 
junction with either Lisle Magnetic 
Plugs or Chip Detectors. 


They eliminate oil loss during inspec- 
tion and reduce fire hazards due to 


Illustrated above is the vertical-seal 
design with a Lisle Magnetic Chip 
Detector fully removed |top photo) 
and halfway installed (bottom). 


Lisle Self-Closing Valves make it 
more convenient to service Magnetic 
Chip Detectors and Magnetic Plugs. 



Write for Data 
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14,000' Altitude = — 3°C/ — 11°C Fuel 


Turbojet, turboprop and reciprocating 
engine powered military and commercial 
aircraft are subject to the same icing 
conditions every day of the year. 
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they are allowed to stay fairly free of 
politics, but tile Soviet press continu- 
ally carries stories of incompetent man- 
agers and "lazy" workers who have lost 
their jobs. In Communist terminology, 
these people become “free-workers" 
who are usuallv transferred to Siberia 
where they must meet their work 
quotas to earn their daily meals. Seri- 
ous incompetency is labeled sabotage 
and usually results in a prison sentence. 

Evolution of the present Russian in- 
dustrial management system, with its 
wide decentralization of authority, lias 
been a stormy one with many changes, 
although the fundamental centraliza- 
tion policy of the Soviet rulers has not 
changed since the Revolution. 

Party Centralization 

Absolute centralization of power docs 
exist in the Soviet government, and 
with two overriding objectives. The 
first is to keep all political power firmly 
in the hands of the leaders of the Com- 
munist party; the second is to allow the 
State to control the industry and 
economy. 

The highest party officials maintain 
strong centralized control of policy 
making and exercise detailed adminis- 
trative power in police organizations 
and political activity. 

Industrials, and particularly in recent 

this area, centralization has extended 
primarily to policy making and over- 
all planning. 

Much of the trouble that has arisen 
in Soviet industrial management has 
occurred because of the insistence of 
the party that political theory and doc- 
trine be made a part of the professional 
life of all Russians. Two overlapping 
and formal chains of command nave 
been used by the Communists since 
the Revolution to implement this po- 
litical control and to serve as a double 
check on the activities of those in 
authority. One line of authority is the 
Soviet State, the other is the Commu- 
nist Party. 

Party Interference 

Plant directors and enterprise man- 
agers who are state officials were seri- 
ously handicapped during most of the 
1920s because the party and trade 
union organizations in their plants were 
able to interfere with any and all of 
their actions. This situation produced 
industrial chaos, with production fall- 
ing below the pre-revolution level. 

In 1928, the top leadership of the 
party began clarifying the management 
rights of the directors, the unions and 
the party. The main result was that 
within a few years the trade unions had 
lost most of their power. 

During the 1930s, when great efforts 
were made to improve the output of the 
individual worker, the unions became 
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for flight testing the new jets 


Flight-test programs for the latest 
jet bombers, transports, and airliners 
are now utilizing PLEXICODERS for 
commutation and PDM coding of 
strain gage and thermocouple data. 

Feeding into CEC magnetic-tape 
systems, the PLEXICODERS make 
possible direct recording of single- 
or double-ended, positive or negative, 
low-level inputs for hours of flight time. 

With the PLEXICODER. 
commutation and PDM conversion 
of signals from up to 90 transducers 
can be accomplished at rates of 900, 

225, or 1 1 2.5 samples per second. 

Operation is based on oscillographic 
optics, with galvanometers supplying 
inherent signal filtering. No rotating 
wiper-arm assemblies or complex 
electronic circuitry are used. Over-all 
system accuracy of the PLEXICODER is I % , and 
service-free life is a nominal 1 000 hours. Maintenance in 
the field requires no factory help. Investigate the 
PLEXICODER for any telemetry or recording application 
involving large quantities of data. Call your nearest CEC 
sales and service office, or write for Bulletin CEC 1599-X8. 

Transducer Division 0 

Consolidated Electrodynamics 

300 North Sierra Madre Villa, Pasadena, California 

For employment opportunities with this progressi re company, write Director of Personnel . 
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What’s new in TITANIUM welding: 


Resistance and fusion welding as fabrication 
procedures have become increasingly important 
with the advent of missiles and aircraft designed 
for sustained operation at Mach 3 and better. 

Titanium alloys are available which provide 
fusion-weld efficiencies of 100 percent, and 
spot-welded joints with excellent load carrying 
capacities. 

Through its new Toronto, Ohio, rolling mills 
—designed specifically for titanium operations 
- — Titanium Metals Corporation of America 
can provide light-gage flat-roll weldable prod- 
ucts of consistently highest quality, on the 
fastest delivery schedules, at the lowest possible 
price in the industry today. 

Q. What are the leading welding grades? 

A. Ti-75A, a single-phase unalloyed grade 
which is readily formable; Ti-5Al-2.5Sn, a 
single-phase alloy grade which provides excel- 
lent resistance to oxidation up to 1200°F; and 
Ti-6A1-4V, a duplex-phase alloy grade with 
guaranteed minimum tensile strengths to 130,- 
000 psi. Guaranteed minimum mechanical 
•properties of these grades are: 


GRADE 


Guaranteed 

Room Temp 

rature Propertiei 

b/tu in 

0.2% YS 

UTS 

Elong, % in 1" 

Ti-75A 

Ti-5Al-2.5Sn 

Ti-6A1-4V 

0.163 

UfMMO 

120,000 

mlooo 

130,000 

20 


Q. Are special precautions required for weld- 
ing these grades? 

A. Titanium is spot-welded more readily than 
aluminum and many of the carbon and low 
alloy steels, and requires no special precautions. 
Spot-weld machine settings used for titanium 
and stainless steel are very similar. 

Titanium is fusion-welded with inert-gas- 
shielded arc welding techniques and joint de- 
signs which are also similar to those used for 
other metals. Two fundamental principles must 
be considered: 

1. Coated electrodes and other fluxing com- 
pounds cannot be used. 

2. Titanium weld joints must be shielded 
from the normal atmosphere with an inert 
blanket of argon or helium during welding. 
Q. Does that mean chambers are mandatory 
for fusion weldng? 

A. No. Open air welding is adaptable to pro- 


duction operations when both root and face of 
the weld are protected from the air. Small parts 
and complex shaped weldments which are diffi- 
cult to shield adequately may still be welded 
more easily and economically inside a chamber. 
This is described in detail in TMCA's publica- 
tion, Titanium Welding Techniques, Engineer- 
ing Bulletin #6. 



Q. Are titanium welds more susceptible to 
corrosion attack than the base metal? 

A. Titanium welds offer the same excellent 
corrosion resistance as the base metal. Stabiliz- 
ing heat-treatments, employed with many other 
materials, are not required. 

Successful welding is a key factor in today’s 
designs. It enables designers to draw upon ti- 
tanium's unique combination of properties: 
light weight, corrosion resistance, and ability to 
withstand operating temperatures from -300°F 
to 1000°F — for the added performance vital 
to these uniquely critical times. 

Titanium Metals Corporation of America 
has just completed the first comprehensive 
study of welding techniques yet published by 
the industry. This 32-page publication draws 
upon metallurgical considerations to recom- 
mend and explain techniques required for qual- 
ity titanium weldments. 

Titanium Welding Techniques, as well as 
other publications, in the most extensive data 
library in the industry, is available from Ti- 
tanium Metals Corporation of America, 233 
Broadway, New York 7, New York. This im- 
portant literature is yours for the asking. 



TIMET 

TITANIUM METALS 
CORPORATION OF AMERICA 

a33 Broadway, New York 7, N. Y. 


Clip out and mail coupon 
for helpful Engineering 
Data on TITANIUM 


□ Bulletin 1 Properties of Ti-6AI-4V 
I □ Bulletin 2 Heat-Treatability ofTi-6AI-4V| 
I n Bulletin 3 Analytical Chemistry of 


□ Bullet! 
. □ Bulled 

□ Other 


little more than organizations which at- 
tempted to teach the workers how to 
meet their work quotas. 

This situation was not reallv changed 
until World War II. A diumverate of 
plant manager and party chief managed 
most enterprises from about 1930 to 
1942. With great pressures being ap- 
plied to improve and increase output, 
this dual command degenerated into a 
proposition where each man took credit 
for all that was good and accepted no 
blame for failure. 

The first broad attempt to clear this 
situation was to appoint party members 
as plant managers, but at that time 
most people in the party did not lane 
technical experience. Soviet journals 
icported that manufacturing costs rose 
appreciably under party managers, al- 
though quantitative grails were met in 
many cases. Such reports in the Soviet 
press were a sign that party members 
who had failed as managers were on 
the way out. 

T oday, Russian text books, magazines 
and other publications all speak of 
the principle of "one-man manage- 
ment and managers with undivided 
authority." A typical quote that appears 
in virtually all Soviet economic texts 
today is the following one from "The 
Economy of USSR Industry" published 
in Moscow in 1936: 

“One of the basic principles in the 
organization of socialist industry is the 
principle of one-man management. An 
individual possesses complete adminis- 
trative-managerial authority . . .” 
Appointing a Manager 

The managers of both experimental 
and production aircraft plants operate 
under this single manager system, and 
they are responsible for the entire 
technical, productive, economic, finan- 
cial and personnel activity of their 
enterprises. The experimental plant 
director is appointed bv the Minister of 
the Aircraft Industry in Moscow and 
can only be removed by him. The 
production plant manager is appointed 
by. and is responsible to. the regional 
Councils of National Economy. 

In addition to giving the manager 
absolute authority over all plant activi- 
ties, his prestige and power has been 
strengthened in most cases by giving 
him prominence in the party as well 
as commissions in the armed forces. 
Tupolev, for example, is a lieutenant 
general in the Soviet Engineering Tech- 

The manager also has control over 
hiring and firing of the employes of 
the enterprise, and he is free to call 
upon the large open market that exists 
in the Soviet Union. 

If an aircraft plant is in need of 
materials, parts or services, the manager 
of the plant may deal with other plant 
managers to acquire what he needs. 


The primary duty that any plant 
manager has to the State is to fulfill the 
production or development plan that 
is drawn up for the plant. 

Must Show Profit 

This plan, while stipulating a defi- 
nite quantity and quality of production, 
also is based upon a strict cost-account- 
ing system to ensure that the production 
is economical and to keep overhead 
as low as possible. The ultimate test 
of the Soviet plant manager is the same 
as the ultimate test of any western 
business man-lie must show a profit. 

Any re-sale of material, small sub- 
contracting. etc., in which an aircraft 


plant manager is able to engage is 
permissible and can help him satisfy the 
plant s economic ^an sc 


i profit. 


:o long as it c: 

l Russia, and aircraft 
enterprises engage in a large amount of 
subcontracting. 

Party influence in industrial manage- 
ment. while not a constant interference 
under the present system, still remains 
as an ever-present influence. A univer- 
sity text printed in Moscow in 1936 
entitled "The Economy of Socialist 
Industry" contained a statement typi- 
cal of such books: 

“In order to direct the economy 
correctly, it is necessary to ensure a 
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political approach to decisions on eco- 
nomic problems. This means that 
economic problems must be solved 
on the basis of party politics.” 

Another text says, “One-man man- 
agement envisages a close relation be- 
tween the manager and the parts' and 
other social organizations, the leader 
knowing how to listen to the voice of 
the masses, to teach the masses and 
himself being taught by them." 

Steel Industry Report 
Last June, the representatives of the 
American Steel and Iron Ore Industries 
made a report after a wide tour of the 
Soviet steel industry. All basic Soviet 


industries, such as the petroleum, steel, 
electrical power and aircraft apparently 
are operated in the same fundamental 
manner and have all reached a consid- 
erable state of efficiency. The group 
reported: 

. . Steel plants visited in the 
Soviet Union are modern, efficient and 
well managed. They compare favorably 
indeed with plants of the same type in 
the U. S. The men who run them arc 
well qualified technically, and they have 
a good grasp of sound management 
principles. They show a proprietary in- 
terest in the work they are doing and 
in the industry of which they ate a 


"The Soviet managers are aware of 
the deficiencies as well as the achieve- 
ments of their industry and are plan- 
ning remedial action accordingly. In 
view of their past success in the areas 
of greatest concentration, and the pri- 
ority steel enjoys in Soviet planning, 
there is reason to believe that they will 
be able to correct any deficiencies that 
they consider handicaps to the indus- 
trial progress of the Soviet Union." 

USAF Devises Plan 
For Subcontractors 

Washington-Air Force’s new "make 
or buy” plan-designed to farm out a 
substantial portion of weapon svstem 
subcontracts to small companies (AW 
Oct. 6, p. 26) faces scrutiny by Depart- 
ment of Defense, the General Account- 
ing Office and a number of congressional 
committees both before and after it 
becomes effective. 

Air Force and Aircraft Industries 
Assn, representativ es have neared accord 
on details of the plan. Industry's 
first reaction a few months ago was 
vigorous opposition. As a result of 
modifications in the administrative 
aspects, however, manufacturers have 
decided to go along with the plan. 

Concomitant aim of the plan is to 
curtail government spending on new 
tools and facilities required bv weapon 

Air Force, prodded into taking action, 
told industry representatives: "As indus- 
trial complexes grow these large instal- 
lations become the source of political 
pressures.” 

Under the plan, components and 
sub-assemblies involved in a prime 
contract will be listed, with justifica- 
tions. as to whether they arc to be 
manufactured in the prime contractor's 
facilities or subcontracted. 

New developments include: 

• Perkins McGuire, Assistant Secretary 
of Defense for Supply and Logistics, 
will review Air Force's "make or buy" 
proposal when it is submitted in its 
final form. Defense Department is ex- 
pected to issue an order making the 
poliev also applicable to Armv and 
N'avv. 

Air Force, however, has been the 
main target of charges of unnecessary 
expenditures for industrial facilities and 
failure to subcontract with small compa- 
nies. Last spring. Navy reported excel- 
lent results on two pilot projects in which 
specifications for Sidewinder and Tales 
components, including the Tabs air- 
frame, were let on competitive bids. 
Vice Adm. E. W. Clcxton. chief of 
naval materiel, told the Mouse Appro- 
priations Committee that the Side- 
winder price dropped 50%, and the 
Tabs price 50%. 

• General Accounting Office is e m 



Newest “big name” types to adopt Simmonds Fuel 
Measurement and Management Systems are the CARA- 
VELLE SE 210, VICKERS VANGUARD, FOKKER 
F-27, VICKERS VISCOUNT and CONVAIR 880 and 
600. These famous aircraft are now added to the 
long list of planes that fly and rely on Simmonds 
Paeitron Systems. 


Simmonds AEROCESSORIES, INC. 
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ducting an investigation of manufac- 
turing in government facilities versus 
that in private facilities. GAO claims 
that the investigation, which has been 
under way for several months, is now- 
being blocked by Air Force's refusal to 
grant access to information on ballistic 
missile weapon system programs. Hear- 
ings on the charge have been scheduled 
by House Government Information 
Subcommittee headed bv Rep. John 
Moss (D.-Calif.). First witness will be 
Lawrence J. Powers, director of GAO's 
Defense Accounting and Auditing Di- 
vision. Air Force witnesses will be 
headed by Secretary James H. Douglas 
and Lt. Gen. E. J. Rogers. USAF in- 
spector general. 

• House and Senate Small Business 
Committees, which have long protested 
the effects of weapon system procure- 
ment on small companies, already have 
received complaints that Air Force's 
proposed “make or buy” plan is not 
strong enough in its directive to prime 
contractors to break down svstems into 
components for subcontracting. Mean- 
while. Senate Small Business has a 
survey under wav of government tools 
and facilities used by private contrac- 

• House Armed Services Committee 
headed by Rep. Edward Hebert (D.- 
La.) will open hearings No*'. 24 on 
cliarges that the militarv services have 
financed private facilities for weapons 
that could be produced in closed govern- 
ment facilities at less over-all cost. Floyd 
Bryant. Assistant Secretary of Defense 
for Properties and Installations, will be 
the first witness. 

B-58 to be Evaluated 
In Alaskan Environment 

Convair B-58 will go to Eiclson AFB. 
Alaska, in December for evaluation tests 
of the bomber's subsystems in cold 
weather conditions. B-5S has completed 
cold weather tests at Eglin AFB. Fla. 
In Operation Raw Deal. B-58 Joint 
Task Force personnel from Air Research 
and Development Command. Strategic 
Air Command and Convair will move 
to Alaska to conduct the tests. Support 
equipment for the program is being 
flown to Eielson AFB in a vveeklv Doug- 
las C-l 24 airlift operation. 

Argentina Flight-Tests 
Morane-Saulnier 760 

Initial flight tests have begun on 
Morane-Saulnier 760 five-place jet now 
heing assembled in Argentina. latter 
government has ordered 48 models of 
an armed version of the jet executive 
aircraft. Most of these will be assembled 
in Argentina. Armament consists of 
four machine guns and 12 or 14 rockets. 
Six 1 1 0 lb. bombs or two 2 50 lb. bombs 
represent alternate armament loads. 


Stronger Fasteners 
for the 
Aircraft 
Industry... 



the 

CHERRY V 
Self-Plugging 




• IN A-286 STAINLESS STEEL 

Where you need the • IN ALUMINUM 

strength of a solid rivet— • |N MONEL 

in those impossible, blind instal- 
lations — the new Cherry 3/32” 

Self-Plugging Rivet is the answer. 

These Cherry miniature self-plugging rivets are 
now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate instaliatioi 
in thin sheets with no damage to surrounding material. 

A complete line of Cherry 3/32” Hollow Pull-Thru rivets is 
also available with either universal or 100° countersunk head. 

For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 
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IMMEDIATE AVAILABILITY ..Hydraulic Research’s 

new FLOW CONTROL TRANSDUCER 


ULTRA-HIGH STABILITY AT 



MAXIMUM PERFORMANCE FROM 
-65° TO +450° F, AND TO lOO G’s 



no external null adjustment necessary 


Hydhaueic Reseahch 



for 2nd generation missiles. . .featuring 


EXTREME ENVIRONMENTS 





MISSILE ENGINEERING 



Bloodhound Nears Operational Capability 


By John Tunstall 

London— First fully operational Blood- 
hound guided missile station m the 
United Kingdom is located at North 
Coates, a remote World War II Coastal 
Command station near Grimsby, on the 
Yorkshire coast. 

A three-phase trial program of the 
Bristol/Ferranti semi-active homing 
weapon is currently in progress at the 
station "but wc could assume opera- 
tional posture overnight," according to 
station commander Group Captain J. 
A. Leathart. Proving trials have already 
been satisfactorily concluded, and will 


be followed by acceptance trials and 

Execution of acceptance trials by the 
Royal Air Force creates a precedent as 
this phase is normally carried out by 
the Ministry of Supply. New procedure 
is expected to save both time and 

Trials and operational training will 
be carried to the point of actual firing 
at North Coates. Actual firing tests 
at the Ministry of Supply test station 
at Aberporth will also be under the 
control of North Coates. Other joint 
Ministry of Supplv-RAF trials are 
proceeding at Woomera. Australia. 


North Coates setup is analogous to 
that of a fighter wing and comprises 
three squadrons called firing units. 
Squadrons are divided into two flights 
of eight missiles, each flight Inning its 
own target illuminating radar sited ad- 
jacently. Every target illuminating radar 
is allotted its own frequency'. To ensure 
that each flight of missiles responds 
only to its respective parent, the mis- 
sile has two receivers— one is locked 

homing receiver. 

The squadrons arc mounted on par- 
allel concrete strips, leading directly 
from a perimeter track. Tire wing 



PRECISION tracking radar (left) apparently is fitted for dielectric feed; control radar (right) appears to have multiple-horn offset-feed system 
to obtain volumetric scanning. Unit provides tactical controller with over-all picture from support radars. 
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supplies. On the mainbody rig, air and 
fuel metering systems are checked, de- 
viations are injected into the wing 
control system and its response moni- 
tored and all flow valves checked. 

An over-all check follows mating of 
the two assemblies and the missile 
passes to fueling and storage stations, 
each leading directly from the concrete 
perimeter track. This track then pro- 
ceeds into a security area, where the 
warhead and warhead initiators are 
fitted, and continues to the launching 


Launch control posts are situated 
close to the launching pads. A sequence 
of lights register on a console at the 
control post for automatic preparation 
and checking of each stage of the Blood- 
hound for flight. 

The receiver inside the Bloodhound 
incorporates a gvro-stabilized aerial sys- 
tem which picks up the target reflec- 
tions, thus observing the line of sight to 
the target. By a system of proportional 
navigation in three dimensions, the 
homing equipment computes the course 
for interception. The energy re-radiated 
from the target is converted through 
a series of servo motors to operate the 
flight controls and keep the missile on 
course for collision. 

In an actual attack, early warning 
radar alerts the defensive system and 
allocates the target either to fighters or 
the tactical control radar at a missile 

The tactical control radar secures the 
"blip” of the target reflection, and 
follows it. The information picked up 
by the tactical control radar is auto- 


Assembly and servicing is based on 
flow production methods with rapid 
replacement and is carried out in an 
air-conditioned shop. Tests are carried 
out both before and after deployment 
on the launching pads. 

Two principal rigs arc for forebodv 
and mainbody testing. The forebody 
includes the radar dish, electric power 
supply and computer. This rig, which 
includes a radar source to simulate target 
echoes, monitors the systems' responses. 


Ryan Developing Advanced Version of Firebee 

Model of Ryan Aeronautical Co. Q-2C jet drone (AW Nov. 10, p. 37) is depicted in com- 
posite photo. Flight test of drone, an advanced version of the Q-2A Firebee. is scheduled for 

radar augmentation i to simulate a larger aircraft. Horizontal stabilizers on Q-2C will have 


MISSILE is mounted on transporter after static tests; hauled by truck to launch pad. 


lias its own tactical control radar, opera- 
tions room and comjjutcrs and elec- 
tronic stores for holding target data. 

A data link connects the tactical 
control radar (TCR) with the precision- 
tracking target illuminating radar 
(TIR). The controller is also provided 
with a synthetic over-all radar picture of 
the presentations provided by early- 
warning radar installations. 

The TCR. which employs a volu- 
metric scanner and is claimed to be of 
advanced design, was developed by the 
Royal Radar Establishment at Malvern 
and made by Mctropolitan-Vickers 
Electrical Co.. Ltd. It gives a fcictic.il 
picture as well as automatically feeding 
positional data to the TIR through the 
data link. The TIR equipment was 
designed bv British Thomson-Ilouston. 


Tests are first carried out using an 
external electrical supply and are then 
switched to internals. 

Mainbody includes the twin ram- 
jets, hydraulic, nitrogen and electrical 
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Dummy on Sled Tests Flight Suit 

Sled and dummy recently were propelled 1.200 mph. on captive missile test track at Aero- 
Medical Field Laboratory. Air Force Missile Development Center, N. M. Purpose of test 
was to determine capabilities of flight suit built bv Protection. Inc., under windblast condi- 
Hons. Class fiber helmet has smooth surface, except for half-inch apertures at eye level. 


maticallv computed and fed into elcc- 

Flashing colored lights and illumin- 
ated code letters on a tote board gives 
the tactical control officer an immedi- 
ate picture of the developing battle 

Details of aircraft under surveillance, 
their identification, and the number of 
the electronic stores holding the data, 
arc transmitted in the form of synthetic 
radar pictures to the console operators 
needing the information. The elec- 
tronic store also passes the information 
to the TIR on the launching site. The 
TIR is an accurate precision tracking 
radar with a very narrow beam that 
holds and illuminates the target. 

The TIR locks on to the target and 
the launchers swivel around in order to 
hold the same azimuth position. 

Lockheed to Train 
Na>y Polaris Teams 

Los Angeles— Under contract with 
the Bureau of Naval Personnel. Lock- 
heed's Missile Division is training— di- 
rcctlv or through subcontractors— Navy 
specialist personnel m major phases of 
operating and maintaining the Polaris 
fleet ballistic missile weapon system. 

Goal of the program is a nucleus of 
key trained officers and enlisted men _ 
to assume an active role in further de- 
velopment of the missile, particularly 
in the flight test program. Training is 
being conducted at Lockheed's Sunny- 
vale. Palo Alto and Santa Cruz Moun- 
tain facilities. Trainees are also re- 


Acrojct-Gcneral. Sacramento, in launch- 
ing systems at Westinghouse Electric 
Corp,. Sunnyvale, and in fire control 
and guidance at General Electric Co- 
Pittsfield. Mass. 

Initial training program includes 
about 78 enlisted men and six officers 
and will train specialists in flight con- 
trol. telemetering, structures handling, 
propulsion, guidance, fire control, 
launching and handling. 

Trainees receive one week of formal 
classroom indoctrination by members 
of Lockheed's training and job analysis 
department, then begin on-the-job train- 
ing conducted in production areas, 
shops, prototype laboratory and check- 

Part of the trainee group will be 
transferred to Lockheed's Polaris test 
facility at Cape Canaveral, Fla., to con- 
tinue training with Lockheed missile 
crews under supervision of Special Proj- 
ects Office. Navy Bureau of Ordnance. 
Others will be assigned to USS Ob- 
servation Island, a specially modified 
vessel for missile development work. 

Ramo-Wooldridge Merger 
Results in Name Change 

Thompson Ramo-Wooldridge Inc. is 
the name of the new firm formed 
through the recent merger of Ramo- 
Wooldridge Corp. with its parent com- 
pany Thompson Products Inc. Space 
i echnology Laboratories, a division of 
Ramo-Wooldridge. has been split off 
as a separate corporation to be known 
as Space Technology Laboratories Inc. 
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For telemetry recording 
and other stringent 
data acquisition uses 
...Honeywell’s new series 3170 

MAGNETIC 
TAPE SYSTEMS 


You’ll find that the many refinements in important design 
areas of the Honeywell 3170 System provide clear-cut ad- 
vantages found in no others. A few of its many exclusive 

• Transport handles either 14 or 10 H inch reels, 1 and 
1.5 mil thick tapes, in widths between >,{ and 1 inch or 

• Head preamplifiers mount on transport, permitting use 
of the same head at all speeds, and remote operation of 
the transport, if desired. 

• All components are of modular, plug-in construction . . . 
for quick changeover or system expansion. Direct and 
PWM recording are done with one amplifier at the turn 


FOR COMPLETE DETAILS, WRITE FOR LITERATURE. 


ance of top quality, backed by single source responsibility. 
Minneapolis-Honeywell, 10721 Hanna St., Beltsville, Md. 


Honeywell 
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TAPCO IS READY NOW 

to design and fabricate with 
missile-age materials 

Higher pressures and operating temperatures have increased the 
demands on materials. To keep ahead of these demands, the Tapco 
Group is constantly developing new alloys, new heat-treatments, 
and new ways of working and joining these materials. 

New methods of forging unusually hard alloys have resulted in 
designs of rotating parts with higher resistance to centrifugal forces 
at high speeds and elevated temperatures. 

Welding methods have been developed at Tapco to join unusual 
alloys by both electric resistance welding and shielded arc welding, 
as well as by gas-welding methods. 

At Tapco, high-strength struts, control members and other struc- 
tural components are produced by metal-gathering and the unique 
“Flotrusion” process. 

If your project requires unusual metal-working experience or 
facilities, the Tapco Group is ready now to handle the job. . .from 
design to fabrication. 


.*>77 



T/l 'electronic escorts’ 

bring all-weather travelers safely home 

Soon now, Tl-built and Tl-modemized airport surveillance 


radars will meet air travelers far outside congested airport 
areas and escort them electronically to an ideal approach 
fix. The Civil Aeronautics Administration has already 

apparatus division 

ordered this potent safety factor for more than seven dozen 
major U. S. airports. Able to keep tabs on large numbers of 
aircraft operating in airport approaches (up to 60 miles 

systems management 

distant), TI radars will log all aerial moving objects over 

airborne early warning, navigation, attack control, 

video maps pinpointing navigational aids and hazards. In 
“ducks only” weather, the traffic controller can switch from 
linear to circular polarization for a clear look through clouds 
and precipitation. 

equipments — radar, infrared, sonar, magnetic 

Close kin to Texas Instruments military and industrial 
electronics, TI airways radar benefits from the most advanced 
technologies practiced today. Details on this new aspect of 
TI’s 28-year-old capabilities may be obtained by writing to: 
Service Engineering Department . . . 

research/design/development/manufacture 

Texas •vS 

. INSTRUMENTS 


INCORPORATED 
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Technique Increases Telemetry Channels 


By Philip J. Klass 

Princeton, N. J.— A technique which 
reduces the bandwidth required to 
transmit vibration and other high fre- 
quency data by a factor of 1 00 to 1 ,000. 
providing more channels in the crowded 
telemetry spectrum ns well as simplifv- 
ing the data analysis problem on the 
ground, was demonstrated here recently 
before representatives of the military 
services and several aircraft-missile 
manufacturers. 

Statistical data handling, as the new 
technique is called, is compatible with 
all existing telemetry systems without 
any modification, according to Applied 
Science Corp. of Princeton (ASCOP). 
which developed the technique. First 
prototype models will be delivered 
shortly to Army Ballistic Missile Agency 
for its evaluation. 

Hie technique employs small, light- 
weight devices in aircraft or missiles 
which analyze on-the-spot the vibration 
or other high frequency data being 
measured to extract statistically sig- 
nificant information which can then 
be telemetered to earth using extremely 
narrow-band channels. This pennits 
the telemetering of many more chan- 
nels of information without additional 
transmitters or radio spectrum, or the 
same amount of information with fewer 
transmitters, according to ASCOP's 
Arthur Westncat, Jr. 

Observers showed considerable in- 
terest in statistical data handling tech- 
nique. Several commented to Aviation 


Week that it appears to offer a basic- 
ally new approach to obtaining flight 
test data and speeding its reduction 
for immediate use by interested air- 
craft-missile designers. 

Behind the Concept 
Nearly two years ago Applied Science 
Corp. began a basic study of the prob- 
lem of telemetering data which pointed 
up the fact that roughly 10% of the 
channels required 90% of .the total 
spectrum to transmit vibration and 
other rapidly changing data, while the 


remaining 10% of the spectrum accom- 
modated 90% of the channels over 
which is transmitted slowly changing 
(narrow-band) data. This suggested that 
considerable economy in spectrum and 
equipment might be achieved if a tech- 
nique could be devised to handle high 
frequency data in narrow-band form. 

Company's study also pointed up the 
existing delays in transcribing quantities 
of telemetered data into useful visual 
form, after which it must be analyzed 
to extract the desired information. 

Although a steep price is paid in 
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A matter of family interest 

Pratt & Whitney Aircraft has a "family interest" in what happens to its 
engines throughout their many years of operation. 

When a Pratt & Whitney Aircraft engine leaves our plant it's as good as 
we can make it. It's built to stay that way if properly serviced, using replace- 
ment parts that are exactly the same as original parts. 

We are concerned over recent reports of increased use of bogus* replacement 
parts and the potential hazard they present to the dependable and efficient 
operation of aircraft engines. Counterfeit parts are difficult to detect. They 
may look genuine but they could cause trouble. 

As the booklet "The Problem of Bogus Parts", published by Flight Safety 
Foundation, Inc., points out, “Another reason for serious concern is that the 
airworthiness certificate of your aircraft may be suspended or revoked if bogus 
parts are used in its repair, overhaul or maintenance.” 

Protect yourself against the problem of bogus parts by specifying original 
manufacturer’s parts, and by dealing with authorized distributors or reputable 
overhaul or maintenance agencies. Don't take chances by buying your spare 
parts from a source which doesn't have a family interest in your engine. 

’"The Problem of Bogus Parts," published by Flight Safety 
Foundation, Inc. A free copy of this informative booklet 
may be obtained by wriling to Pratt & Whitney Aircraft, 

East Hartford 8, Connecticut, Attention: Service Manager. 

PRATT & WHITNEY AIRCRAFT 

East Hartford, Connecticut 

CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 

Longueuil, P.Q., Canada 




terms of spectrum and airborne equip- 
ment weight to transmit back every 
single wiggle in the vibration measure- 
ments made aboard a vehicle to provide 
the engineer with a continuous time- 
historv, the design engineer usually is 
interested in the data only during those 
intervals when a significant change is 
taking place. Even here, the engineer 
may have trouble determining exactly 
what is happening with a quick look at 
telemetered data and may nave to sub- 
ject it to extensive analysis first. 

If this analysis could first be made 
aboard the vehicle and only the results 
telemetered down, the company rea- 
soned, a considerable saving in spec- 
trum and engineering analysis would 
result. 

Airborne Analysis 

On the assumption that high fre- 
quency data is a random function whose 
value is impossible to predict exactly at 
any future instant, Applied Science has 
turned to techniques used by statistic- 
ians to analyze and describe random 
functions and by physicists in analyz- 
ing Brownian motion, according to 
Wcstneat. Three such techniques 
which make it possible to describe most 
of the important characteristics of a 
high frequency random function in 
terms of a low-frequency (narrow-band) 
signal include: 

• Power spectral density function. This 
is a measure of the average power avail- 
able in the signal at each frequence 
present in the signal over a given inter- 
val of time (sufficient to obtain a rep- 
resentative sample). A plot of average 
power vs. frequency reveals the signal 
spectrum bandwidth, periodicities and 
their periods and the signal-to-noisc 
ratios, according to Westneat. 

• Amplitude probability distribution 
function. This is a measure of the per- 
centage of the total time that the sig- 
nal can be expected to have any given 
value (amplitude). For different signal 
amplitude values plotted along the X- 
axis, the Y-axis plot shows the number 
of signals of each amplitude that oc- 
curred during sampled time interval. 

• Correlation function. This is a meas- 
ure of the randomness of the signal and 
can be used to derive the cause-and-ef- 
fect relationship (transfer function) be- 
tween two variables. 

Hardware Developed 

The company already has developed 
several of these airborne statistical an- 
alysis devices, and has others under de- 
velopment or planned. All of the units 
are miniaturized, and fully transisto- 
rized. Two of the devices which Applied 
Science plans to deliver soon to Arinv 
Ballistic Missile Agency are: 

• Spectmm analyzer, weighing onlv 6 
oz. and occupying 20 cu. in., obtains a 
power spectral density of vibration (or 
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TIME-OF-OCCURRENCE marker identifies 
exact instant that transient occurs but re- 

other high frequency) signal by examin- 
ing the power intensity of the signal in 
small frequency increments over the en- 
tire range of frequencies encountered in 
signal. Unit going to ABMA will sweep 
over frequency range of 100 to 2.000 
cps. in four seconds, transmitting to 
the ground a signal proportional to the 
power density at each frequency in in- 
crements of about 75 to S5 cps. This 
slowly varying signal can be transmitted 
over a bandwidth of less than 5 cps., 
according to ASCOP's Dr. A. G. Ratz. 
Company also has developed spectrum 
analyzers' with frequence ranges of 180 
to 10,000 cps. and 500' to 20.000 cps. 
• Amplitude analyzer weighing only 2 
oz. and occupying 6 cu. in., employs a 
signal amplitude gate which sweeps 
from any desired minimum to any de- 
sired maximum once every four sec- 
onds. effectively counting the number 
of wiggles in the high frequence signal 
at each amplitude level. Present unit 
has an amplitude resolution of about 
2X% of full scale value, according to 
Dr. Ratz. Telemetry bandwidth re- 
quired also is less than 5 cps. 

The company also has developed a 

be set to be triggered whenever any 
specified transient occurs and to 
transmit back a series of pulses whose 
amplitudes can be used to establish the 
time-of-occurrence with an error of no 
more than 250 microseconds, using an 
extremely narrow-band telemetry chan- 


Future Developments 

Work on the third principal statis- 
tical analyzer, the function correlator, 
presently is in the stage of theoretical 
studies, 'the program is being spon- 
sored by Army White Sands Missile 
Range. Equipment of this type should 
Ire useful in analyzing spectra with large 
noise peaks, coherent spectra, or rela- 
tionships between two random vari- 
ables, Dr. Ratz said. 

Applied Science also plans to develop 
a number of other dev ices for analyzing 
raw airborne data, converting it into a 
form suitable for transmission over nar- 
row bandwidth channels: 



Conditioning System 
by MRC 


Versatile . . . Dependable . . . Adaptable 

Now, Magnetic Research Corporation introduces a new Signal 
Conditioning System, originally designed for missile telemeter- 
ing applications. In addition, the system performs to maximum 
efficiency in Research and Development of engines ... in wind tun- 
nels. ..aircraft. ..and on any additional applications where stabil- 
ity— simplicity— universatility— light weight are most important. 
These outstanding features have been achieved through unique 
modular construction which also enables complete interchange- 
ability and electrical isolation of any of the various modules. 
Power input required consists of D-C. The Signal Conditioning 
System is available in complete packaging of as many modular 
channels as required. The following modules presently available: 

• POWER SUPPLY REGULATOR 

• VIBRATION AMPLIFIER 

• CARRIER AMPLIFIER 


D-C AMPLIFIER (0 lo 100 cps band) 



Pacino the industry in astro-magnetics 

MAGNETIC RESEARCH CORPORATION 

3160 W. El Segundo Blvd., Hawthorne, California 
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Charlie Miller, Purchasing Agent, The American Welding 
and Manufacturing Co., Warren, Ohio, tells: 

How a G-E vacuum-melted alloy helped solve the 
problem of fabricating super-hard jet engine rings 


“At American Welding it’s our business to make 
jet engine components to exacting specifications. 
Some of the materials we use are difficult to 
fabricate. Rene 41 is a case in point. We were 
getting many rejects on rings of this material, 
making it hard to meet delivery schedules. 

“In looking for a solution to this problem, we 
placed an order with the Metallurgical Products 
Department of General Electric. We felt that 
G.E., with more than 10 years’ experience in 
vacuum-melted alloys, could help us . . . and 
they did. They supplied us with vacuum-melted 
Rene 41 that met high physical and mechanical 


specifications. Fabrication problems were quickly 
solved by our metallurgical and production men 
with assistance from G-E metallurgical engineers. 

“Now we are delivering these precision jet 
engine rings on schedule . . . and rejects have 
been practically eliminated.” 

Whatever vacuum-melted alloys your specifi- 
cations call for, you too can profit from General 
Electric's leadership in this field. For facts about 
the complete G-E vacuum-melting service and 
facilities write: Metallurgical Products Depart- 
ment of General Electric Company, 11107 E. 
8 Mile Road, Detroit 32, Michigan. 


Progress Is Our Most Important Product 

GENERAL#) ELECTRIC 


• Axis-crossing counter, a useful adjunct 
to the amplitude analyzer, will deter- 
mine the average number of times per 
second that a signal crosses anv selected 
voltage level. 

• Averaging device for indicating aver- 
age value of a raw signal ov er any desired 

• Peak-recording device capable of in- 
dicating peak value of transients. 

• Signal quantizer which will transmit 
data only when amplitude of a signal 
changes by a pre-selected amount. 

Company also is investigating a spec- 
trum analyzer that uses comb-type fil- 
ters instead of a frequency sweep to 
get around the possible errors that 
might be introduced if there is a basic 
change in the raw signal during the 


present 4 see. sampling interval. Use 
of a comb filter may double the weight 
of the present unit, increase size by 
15%, Dr. Ratz estimated. 

Other long-range programs include 
investigations into possible bandwidth 
compression techniques for transmis- 
sion of television and radar data as well 

New Concept 

Dr. Erwin Doneth, company vice 
president-engineering, emphasized that 
the whole concept of statistical telem- 
etry is so new that its future develop- 
ment will require extremely close liaison 
between telemetry designers and the 
aircraft-missile designers. 

"If aircraft-missile designers can tell 


us precisely what they are looking for, 
wliat is significant in the raw data, it 
should be possible to design airborne 
statistical devices to provide this infor- 
mation— with great saving in radio spec- 
trum and in the time now required to 
reduce the data on the ground." 
Doneth said. 

West neat envisions a whole family 
of airborne transient statistical analyz- 
ers. each tailored to extract the specific 
type of information that the vehicle 
designer needs from any specific flight 
test. 

Statistical data handling techniques 
should also find application in space 
vehicles, where equipment size, weight 
and electric power limitations will re- 
quire use of narrow-band telemetering. 


Spiral Antenna Suited for Guided Missile 


Baltimore-Spiral antenna which can 
be electrically scanned over wide angles, 
making it suitable for a short-range mis- 
sile with semi-active guidance, was re- 
ported here by W. S. Wheeler. Wcst- 
inghousc Air Arm Division, during an 
East Coast Conference on Aeronautical 
and Navigational Electronics. 

Spiral antennas can operate over an 
extremely wide range of frequencies, and 
have added advantages of small size and 
suitability for flush mounting. (AW 
July 14, p. 75.) 

Wheeler described an antenna that 
uses four spiral anns, each of which is 
displaced 90 deg. (space quadrature) 
from adjoining arms. Eor ease of manu- 
facture. the antenna uses anus of con- 
stant width, with dimension being 
small compared with operating wave- 
length in order to obtain performance 



comparable to a geometric spiral an- 
tenna whose arm width increases with 
spiral radius. 

If four feed points are installed, one 
at the inner terminal of each spiral 
arm, and the phase of energy fed to one 
pair (180 deg. apart) is varied with re- 
spect to the energy fed to the other 
pair, the resultant beam position can 
be shifted to the left or to the right, 
producing beam scanning, Wheeler re- 
ported. 

A small arithmetic spiral constructed 
bv Wcstinghousc, incorporating a conic 
reflector on one face of the spiral to 
limit radiation to a single major lobe, 
produced a 75 deg. beam width and ref- 
erence gain of 0 db. when both pairs 
of arms were excited in phase. 

When energy fed to one pair of arms 
vv-as shifted 90 deg. it produced a 50 


deg. deflection of the antenna beam, 
decreased bcamvvidth to 60 deg. with a 
'oss of 1 i db. in gain, Wheeler re- 

Cross polarization rose to within 
seven decibels of the normal polariza- 
tion he noted. 

Wheeler pointed out that the plane 
of beam deflection rotates with operat- 
ing frequency, a characteristic of cer- 
tain types of spiral antennas, which 
mav or may not be a handicap, depend- 
ing upon antenna application. 

Small electrically scanned spiral an- 
tenna could be used as a fixed (non- 
gimbaled) antenna for certain types of 
short-range missiles employing semi- 
active guidance. Wheeler said. Its wide 
beamvvidth would provide sufficient 
coverage to permit missile to acquire 
target after launching and to allow a 
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useful lead angle during various homing 

A system similar to that used with 
monopulse radar antennas, with addi- 
tion of phase shifter, could be used to 
obtain azimuth and elevation error sig- 
nals for a missile guidance and control 
system. Voltage ratio of elevation dif- 
ference signal to the sum channel 
would provide target elevation. Ratio 
of azimuth difference to sum channel 
would give target azimuth over solid 
angle of approximately one bcamwidth, 
Wheeler reported. 

USAF Evaluates 
Taean in Alaska 

Washington— Introduction of im- 
proved Tacan equipment in the Alaskan 
Air Command, coupled with increased 
maintenance personnel experience, has 
resulted in considerable improvement 
in the navigation aid's reliability and 
in pilot acceptance, according to a re- 
cent Air Force report. 

The Alaska Tacan Report was pre- 
pared by a 10-man special ad hoc team 
which spent 10 days in Alaska earlier 
this scar in order to determine what 
operational use was being made of 
Tacan, to obtain data on reliability 
and maintainability' and its suitability 
for the Convair F-102 and other high 
performance aircraft. 

The report candidly admits that early 
Tacan equipments, constructed in 1954 
and tested in 1955, did not rack up a 
good reliability record. This is blamed 
on unreliability of the equipment itself, 
inadequately trained maintenance per- 
sonnel, lack of suitable test equipment 
and power supply problems. As a result, 
there was poor pilot acceptance of 
Tacan. Pilots preferred to use older 
losv-frequency nav-aids and ground con- 
trolled (radar) intercept control. 

In the summer of 1957, Alaska re- 
ceived new URN-5 Tacan ground sta- 
tions with standby equipment which 
could be used in event of failure, im- 
proved versions of the airborne Tacan 
set, AN/ARN-21 Mod III or later, to 
replace earlier equipment. About the 
same time the Air Defense Command's 
F-102s arrived, equipped with late 
model Tacan sets and no other naviga- 
tion aid. The result was an enormous 
change in pilot attitude toward Tacan, 
the report says. 

As pilots began to use and rely upon 
1'acan to provide primary navigational 
guidance, there were three significant 
operational improvements: 

• Less diversion of radars from their 
ground control intercept function. 

• Improved capability in recovering tac- 
tical aircraft. 

• Decreased air-ground-air communica- 
tions congestion. 

Here arc high points of other find- 
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military electronics 



Here is an unclassified look at representative Motorola military 
electronics programs... past and current. Necessarily incomplete, 
the listing includes only enough projects to demonstrate the 
breadth of experience at Motorola’s Military Electronics Division. 

For detailed information on how Motorola’s capabilities can be 
applied to your problem... or for data on engineering career 
opportunities... please write: Motorola, Inc., Military Electronics 
Division, 8201 East McDowell Road, Phoenix, Arizona. 


expenence/onffle at Motorola 






AERONCA 

brazed stainless steel 


structures 



1714Germantown Road • Middletown, Ohio 


Working with existing fully-integrated facilities, Aeronca is 
producing and delivering a variety of brazed honeycomb 
sandwich components for aircraft and missiles. Flat, wedged, 
conic, contoured and compound curved configurations are 
produced daily by specialists in high-temperature structures. 
Aeronca ... a pioneer in stainless steel honeycomb de- 
velopment ... is capable of designing, developing and 
producing any major airframe or missile component involv- 
ing honeycomb sandwiches. 

A technical team is available, on written request, to make 
specific presentations on Aeronca's facilities for high-tem- 
perature air weapon structures. Write today for additional 
information. 

manufacturing corporation 


Expansion of our operations has created 
openings for additional senior engineers. 
Write to Mr. L. C. Wolfe, Chief Engineer. 


ings by the 10-man ail hoc team cited 
in the Tram Alaska Report: 

• Average time between failures of 
Tacan in F-102 is 90 hr., considerably 
better than the 22 to >5 hr. experience 
obtained with earlier equipments. (Fig- 
ure is not high by airline standards, but 
military equipments are always consider- 
ably lower.) 

• Tacan is superior to VOR (omni- 
range) for use in mountainous Alaskan 
terrain being less susceptible to course 
bends and scalloping. Once Tacan is 
properly aligned, there is no drift or 
course displacement, the report says. 

• Tacan accuracy, coverage is well 
within design specifications. Maximum 
azimuth error is 11 deg. and distance 
measuring error is within 0.2 naut. mi. 
Average nmge at 10,000 ft. altitude is S3 
to 100 mi. on both azimuth and dis- 
tance, depending upon terrain, with 
usable signals out to 140 mi. over fairly 
flat terrain. 

• 100 % "on-time" can be expected 
from ground stations when dual 
(standby) equipment is used, providing 
automatic changeover provision is in- 

• Failures in recent-vintage equip- 
ments are sufficiently random in nature 
to suggest there is no basic design de- 
ficiency in either airborne or ground 
equipment. 

• Report notes that there has not been 
a single failure of SAL-29 Klvstron tubes 
in the AN/URN-3 and AN/TRN-6 
ground stations since they were com- 
missioned. 

Many of the early Tacan outages 
were not the fault of the equipment it- 
self, the report says. For example, after 
many failure reports in Fairchild C-123 
aircraft, it was discovered that the Tacan 
antenna cable was routed over a heat- 
ing duct which caused the cable dielec- 
tric to melt, shorting the center con- 
ductor to its surrounding shield. 

Locating the trouble was difficult be- 
cause after the airplane had landed, the 
cable would cool off. correcting the 
trouble until the airplane again became 
airborne. In another case, the airplane's 
inverter was underpowered and unable 
to handle the Tacan receiver load. In- 
stallation of a larger inverter cured the 
trouble. 

Some of the difficulties with early 
Tacan ground stations are attributed to 
poor construction of the buildings 
which housed the equipment. Buildings 
failed to provide sufficient warmth and 
protection from the elements, suffered 
cracking and heaving of the floor. 

First military personnel available to 
maintain Tacan equipment had had 
onlv two weeks training on the equip- 
ment “in which they learned little more 
than how to turn equipment on and 
off,” the report savs. This problem 
has been Inrgclv eliminated, but the 
report points out that tuning of a 



new BRIDGEPORT AIRCRAFT VALVES 


with “wear-proof” CAPTIVE SEAL 


Even abrasive particles in the fluid or air stream cannot damage 
the seal in these small, lightweight Bridgeport Aircraft Valves. 
Balanced design exclusive Captive Seal prevents “blowouts”. 
O-ring is held securely by steel retainer which provides two 
breaking points that instantly release pressure unbalance when 
seal is broken. 

The complete line of Bridgeport Aircraft Valves is designed for 
rapid response . . . high pressure . . . low power consumption . . . 
no seal wear, fitting or lapping . . . and easy maintenance right 
in the field. 

Write for complete specifications and engineering data in our 
new 8-page Aircraft Valve Catalog J-4011. 
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BRIDGEPORT THERMOSTAT DIVISION • Milford, Conn. 
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Pioneers 


Honeycomb 

by the pioneer in honeycomb 


HEXCEL — world leader in honeycomb, basic source 
for aluminum, stainless, glass fabric and cotton 
honeycomb . . . largest tech service staff . . . R & D 
trailblazers . . . high temperature honeycomb 

pioneers . . . product superiority from patented 
processes, special machinery . . . 

largest manufacturing facilities. 


The complex instrumentation of Pioneer was contained and pro- 
tected by Hexcel fiberglass honeycomb. This sandwich structure, 
molded by Summit Industries of Gardena, California, gave Pioneer 
extraordinary strength with an absolute minimum of weight. 


HEXC E L- PRODUCTS INC. 

World leader in honeycomb... now first in space 


SENIOR SCIENTISTS AND ENGINEERS 

AVCO— PIONEER IN RE-ENTRY— IS EXPLORING 
NEW APPROACHES TO SPACE AND MISSILE TECHNOLOGY 


The Avco Research and Advanced Development Division is 
conducting an extensive program of basic and applied research 
in the physics, chemistry and engineering associated with space 
and missile technology. Supervisory and staff positions arc avail- 
able for creative senior physicists and engineers — both theo- 
retical and experimental — and for electrical engineers with a 
strong physics background. 

Unusual and challenging openings exist in the following fields: 

High-intensity arcs , gaseous discharge phenomena, properties of 
gases al high temperatures, radiation measurements 
High-temperature reflectivity and cmissmty measurements 
High-temperature properties of materials 
Infrared 

Terminal ballistics of high-velocity particles 
Chemical physics, spectroscopy, surface physics, hydrodynamics, fluid 
dynamics, free molecule flow studies, upper atmosphere phenomena 
Missile detection and discrimination, advanced missile warfare 

Ultra-high-speed electronic and optical instrumentation 
Microwaves, telemetry systems, radar, propagation through ionised 
plasmas, space communication studies 
The division’s new suburban location provides an unusually 
attractive working environment outside of metropolitan Boston. 
The large, fully equipped, modern laboratory is in pleasant 
surroundings, yet close to Boston educational institutions and 
cultural events. Publications and professional development are 
encouraged , and the division offers a liberal educational assistance 
program for advanced study. 


Tacan transmitter is a critical adjust- 
ment and requires much experience. 

The report concludes that the 
'Alaskan Tacan program has suffered 
noth growing pains which caused skep- 
ticism among its users until modified 
production equipment, both airborne 
and ground, arrived in the theatre. 
With the arrival of this equipment, 
giving greatly increased performance, 
and with tactical pilots being forced to 
use and depend upon Tacan. the atti- 
tude toward Tacan in the Alaskan 
theatre has improved enormously. 
Creater confidence in the Tacan system 
has resulted." 

Copies of the 55-page Alaska 
Tacan Report can be obtained by 
writing: Headquarters USAF, attention: 
AFOAC-E 'N. Pentagon, Washington 
25. D.C. 


4s FILTER CENTER 4s 
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► Radar Jamming Made Easier— New 
200-watt traveling wave tubes for all 
major radar bands, developed by Sperry 
Gyroscope Co. make it easier for elec- 
tronic countermeasures equipment to 
jam powerful radars with their increased 
power, ability to shift frequency rap- 
idly. Only two traveling wave tubes are 
required to boost jamming signal power 
level by factor of 100 million. 

► M-H Favored for F-108-Self-adapting 
autopilot proposed by Minneapolis- 
Honeywell reportedly has won out for 
use on North American's supersonic 
F-10S interceptor and may also be 
selected for use on North American s 
B-70 supersonic bomber. 

► Big Push for Micro-Citcuitry-N um- 
ber of major digital computer manufac- 
turers have sizable programs aimed at 
micro-miniaturization of basic com- 
puter circuits. List is known to include 
Hughes Aircraft Co.. International 
Business Machines Corp., Librascopc. 
Inc., and Litton Industries. Observers 
expect IBM to announce a major break- 
through by next summer. 

► Transmitters for New Telemetry 
Band— Philco Corp.’s Western Devel- 
opment Laboratory has delivered first 
of four transmitters designed to operate 
in new 1,455 to 1,535 me. telemetry 
band (AW Sept. 29. p. 30) for use in 
RF link of pulse code modulation 
( PCM) data handling system being de- 
veloped by Datalab Division of Consoli- 
dated Electrodynamics Carp, for Doug- 
las Aircraft Co. System is designed to 
transmit at digital rate of 825.000 bits 
per second, provide information band- 
width of 400 kc. Ground receivers and 
data reduction gear will be housed in 
53 ft. air conditioned trailer. Another 
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Exact Dimensional Uniformity... 

Is an Eimac Ceramic Tube Extra 


Sixth in a series describing the advantages of ceramics 
in electron tubes. Previously discussed: impact, heat, 
vibration, compactness, dielectric loss. 


Electrode spacing is critical in modern high-performance vacuum 
tubes. Dimensional uniformity of the material used for the vacuum 
envelope has a direct effect on the accuracy of this spacing. The high 
alumina ceramic rings used in Eimac stacked-ceramic tubes can 
easily be held to tolerances of ± 50 millionths of an inch at pro- 
duction speeds. This degree of accuracy is not possible with gloss 
techniques in high speed production. 


Other important advantages of Eimac ceramic tubes are: resistance 
to damage by shock or high temperature; compactness without sacri- 
fice of power,- ability to withstand rigorous processing techniques 
that lead to exceptional tube reliability, uniformity and longevity. 

Write our Application Engineering Department for a copy of 
tho booklet "Advantage* of Ceramics in Electron Tubes." 


Accurate control of ceramic envelope materials results in greater 
tube-to-tube uniformity of both mechanical and electrical character- 
istics. It permits close control of small electrode spacings necessary 
in the production of reliable tubes for UHF operation. 


eitel- McCullough, inc. 

"pOl it with ceramic tubes that can take it 


Products Designed and Manufactured by Eimac 

Negative Grid Tubes Vacuum Tube Accessories 

Reflex and Amplifier Klystrons Vacuum Switches 

Traveling Wave Tubes Vacuum Pumps 

Includes the most extensive line of ceramic electron tubes. 




WELDING 

RESEARCH 

ENGINEER 

TRAINEES 

Here is an unusual opportu- 
nity to work with one of the 
industry’s most advanced 
groups of welding research 
engineers... to help them 
solve the welding problems 
necessary to develop the first 
of the new generation of 
manned weapon systems. 
Background : You should be 
a graduate metallurgical, elec- 
trical, or mechanical engineer 
with three years of industrial 
or research experience. 
Experience in directing the 
research and development 
efforts of others is desirable. 
Write to : Mr. A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 


► Printed Board Research Facility— De- 
velopment of standardized, reproduee- 
ablc method of testing surface resist- 
ance of printed wiring boards will be 
task of research facility being estab- 
lished at University of Delaware. Pro- 
gram is jointly sponsored by Electronic 
Industries Assn.. National Electrical 
Manufacturers Assn, and American So- 
ciety for Testing Material. 

► New Digital Data System— Multi- 
channel digital data transmission sys- 
tem. which reportedly requires less 
bandwidth and is less susceptible to 
noise interference than frequency shift 
keying (FSK) has been developed by 
Aeronautical & Instrument Division of 
Robcrtshaw-Eulton Controls Co. In 
new Phase-Multilock system, carrier is 
phase-shifted by predetermined amount 
under control of keying signal. Re- 
ceived carrier wave is compared to a 
reference wave and only those signals 
with correct amount of phase shift are 
used to operate receiving equipment, 
company says. Reference wave is de- 
rived dircctlv from transmitted carrier 
in any of its selected phase shift posi- 
tions and is accomplished through mul- 
tiplication of portion of incoming signal 
by factor representing the number of 
permissablc phase shift positions used 
in signaling system. Resultant signal 
is then divided down by same factor to 
provide stable phase reference. For 
more details, write the company at 401 
No. Manchester, Anaheim, Calif. 

► Radiation Scare in Britain— Permis- 
sion to construct tropospheric forward- 
scatter communications station as part 
of NATO network has been suspended 
by Isle of Wight County Council, fol- 
lowing reports in Britain's general press 
of the dangers of radiation from high 
power nidio transmitters. British pub- 
lic, jittery' over dangers of nuclear radia- 
tion. assumed that "radiation is radia- 
tion", no matter whether it is nuclear 
or radio. Both Supreme Allied Head- 
quarters Europe and British Ministry 
of Defense called reports exaggerated 


► Millimeter Waves Symposium— 
Ninth international symposium spon- 
sored by Polytechnic Institute of Brook- 
lyn. Microwave Research Institute, to 
be held in New York Mar. 51 to April 
2, will be devoted to subject of milli- 
meter waves, including materials, solid- 
state amplifiers, electron tubes and 
components. Symposium is being co- 
sponsored by Air Force. Army, Navy 
and Institute of Radio Engineers. Pa- 
pers and/or 100-word abstracts must be 



Jacksonville 

Florida . . . 
great deep water 
port and 
transportation 
window on 
the world 


Strategically situated at the south- 
eastern corner of the U. S. land-mass, 
Jacksonville’s deep-water port is un- 

and P industry. 1957 traffic— 7,095.751 
over 1956. 

The Port, with its 34-foot channel, 
inter-linking rail, highway and air 
facilities, has created a great ware- 
housing, distribution and commercial 
center. All Southeastern, Caribbean 

sonville. The Intra-Coastal Waterway 


Excellent industrial sites with water- 
front or rail and highway access: in- 

villc is gracious, cultured, with good 
schools, museums, churches and de- 
lightful living. 

Plan now to establish your plant, 
branch plant, warehouse or regional 
office in Jacksonville. Write for THE 
JACKSONVILLE STORY, including 
a special port folder. Or ask for a 
specialized and confidential survey of 
Jacksonville, built around your own 

IDEAL EVERY DAY FOR WORK AND PLAY 
The City of Jacksonville, Florida 

Jacksonville Area 
Chamber of Commerce 
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FOR RESISTANCE THERMOMETERS 
AND THERMOCOUPLE THERMOMETERS 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 



submitted before Jan. 50 to: Prof. 
Herbert J. Carlin, Microwave Research 
Institute, 55 Johnson St., Brooklyn 1, 
N. Y. 

► Signed on Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include: 

• United Electrodynamics, Pasadena, 
Calif., SI million prime production 
contract for transistorized telemetry 
systems, from Air Force Ballistic Mis- 
sile Center (Air Materiel Command). 

• Electronic Engineering Co. of Cali- 
fornia, Santa Ana, order from North 
American Aviation’s Missile Division 
for a computer language translator sys- 
tem which permits rapid interchange 
of data between different types of com- 
puters and data processing equipment. 

• Summers Gyroscope Co., S 540,000 
Air Force contract for spare parts for 
gyro indicators and a $250,000 order 
from Douglas Aircraft Co. for flight 
control systems for use aboard a Navy 
fighter. 

• Interstate Electronics Corp., Ana- 
heim, Calif., two Navy contracts total- 
ling near S5 million for test and 
evaluation equipment for Polaris bal- 
listic missile program. 

• National Research Corp., Cambridge, 
Mass., contracts totalling more than 
$230,000, for study to determine how 
missile components react upon rc-cntcr- 
ing earth's atmosphere and the be- 
havior of materials under space high 
vacuum and temperature conditions. 

NEW AVIONIC 
PRODUCTS 


• Midget precision trimmer capacitor, 
tor operation at temperatures of — 5 5C 
to 125C, with capacitance range of 1 
to 8 mmfd., measures only 9/16 in. 
long behind chassis. Average “Q" is 



over 800 at 50 me., temperature coeffi- 
cient is 50 ppm/deg. C. Dielectric 
strength is l,000v. d.c. at 50% relative 
humidity. Coming Glass Works. 
Corning, N. Y. 

• Three inch storage tube. Type WL- 
7225, used for storing information in 
computers, receives information in the 
form of electrical impulses which it 
stores and reads back on demand. Fea- 
tures arc: 2.6 in. dia. useful target, im- 
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proved resolution, electron gun beam 
focusing. Signal to be written is ap- 
plied to gun control grid, usually 
clamped to the cut off, while the beam 
is scanned across the target. Erasure 
occurs simultaneously with the readout 
cycle. Electron Tube Division, West- 
inghouse Electric Corp., P.O. Box 284, 
Elmira, N. Y. 



• Linear variable differential transformer 
(LVDT), Type 1000XS-KT, for oper- 
ation over temperature range of — 65F 
to 450F, has output voltage that is 
linear within 1 % for core displacements 
of more than two inches. Unit has 5v. 
output for 6.3v„ 400 cps. excitation. 
Schacvitz Engineering, P. O. Box 505, 
Camden 1, N. J. 


• Precision angular divider, for indexing 
synchros and gimbal-mounted com- 
ponents with error less than 20 sec of 
arc, can be used by unskilled operator. 



Repeatibility is quoted at better than 
10 sec. arc, range is 360 deg., with 
detent intervals of 5 deg. Theta Instru- 
ment Corp., 48 Pine St., East Paterson, 
N. J. 


For the lightness you need 
and the accuracy 
you’ve been seeking 


The constant-damped. 
AP-S1 

pendulous accelerometer 
may be 



Only three ounces in weight, this rugged, 
spring-restrained accelerometer has 0.05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2 g’s to 100 g’s. Com- 
pensated damping 0.5±0.1 from — 40°F 
to 4-200°F. Full scale output 7v at 400 cps 
excitation. Resolution 0.04% of full scale. 


Military Products Department 

.’/Ame rican -S tandard 


100 Morse Street, Norwood, Massachusetts 


ENGINEERS 

• Design • Research • Development 

• Electrical Controls • Gearing • Bearings 


hydraulic moti 
ponents for c< 
craft and mis: 

Send Resume and Technic < 


SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, III. 

SUNDSTRAND AVIATION 


AVIATION WEEK. 


7 , 1958 



Now, not just "blips", but 

detailed pictures out of the soup I 


Philco pioneers new concepts in 

ALL-WEATHER HIGH RESOLUTION RADAR 


From the wonder-world of advanced electronics comes this Space Age "all-seeing 
eye." Compact enough to be used in a wide variety of advanced operational 
vehicles, Philco high resolution radar is especially well suited to air and space 
navigation, reconnaissance and combat area surveillance. 

Philco, in conjunction with the USAF Air Research and Development Command, 
has perfected new techniques in radar signal processing. Called REDAP*, this 
new system produces dear, detailed pictures of any area in topographic relief, 
from behind the protective cover of cloud screens, midnight foe or extremely 
high altitudes. 

At Philco, human resources, plus ultra-modern facilities add up to amazing 
versatility and gigantic capacity. Current activities include research and development 
in such fields as missiles and guidance, weapons systems, electronic computers, 
infra-red, communications and navigational systems, as well as advanced 
radar techniques. 

In the wonder world of advanced electronics, look to the leader. Look ahead . . . 
and you’ll choose Philco ! 

90 


PHILCQ 

GOVERNMENT t INDUSTRUL DIVISION 


EQUIPMENT 



DOUGLAS DC-8 jet transport sound suppressor mates tail pipe nozzles with device called an ejector, a cylinder extended beyond nozzles 
during takeoff. Engineers say the device decreased sound and still increased takeoff thrust enough to offset the loss caused by nozzles. 
Ejector fairs into pod during flight (left) and is shown in mockup form in extended position (right). Oval indentation near ejector tip is one 
of two doors which close to form a thrust brake to reduce landing roll; doors turn thrust forward for reversing action. 


Douglas Develops Retractable Reverser 


Los Angeles— Retractable reverser and 
jet engine suppressor which cuts the 
Douglas DC-8 jet transport noise level 
from 9-12 db. and provides at least 40% 
reverse thrust has been developed by 
Douglas Aircraft Co. engineers after a 
three year test program, 

A combined corrugated nozzle system 
and retractable ejector, the device uti- 
lizes clamshell doors to turn the thrust 
forward for braking action, according 
to a report to the Society of Automo- 
tive Engineers bv L. R. Jordan and 
C. M. Aublc, of Douglas Aircraft Co. 

Suppressor nozzle was designed for 
negligible distortion due to tempera- 
ture and pressure under operating con- 
ditions. This was accomplished through; 
• "Triple bubble” design incorporating 




THRUST reverser doors close (left) 
exploded view is at right. 



AVIATION WEEK, 


17, 1958 






A giant step has been taken in the U. S. military development program with 
contracts for the creation of an unprecedented primary strategic weapon sys- 
tem. It is the Air Force DYNA-SOAR, now in Phase-I design stage by a six- 
company project team under Martin direction. 

DYNA-SOAR— the most advanced military weapon system now in develop- 
ment— is a pilot-controlled bomber- reconnaissance space vehicle, its mission 
being to circle the earth at orbital velocity, with controlled aircraft landing 
capabilities. It will be propelled by several stages of rocket boosters, enabling 
it to operate from ground level to the ionosphere at hypersonic speeds. 


In an entirely new and advanced concept of integrated industry coordination, the six 
companies teamed in this No. 1 military program constitute top capabilities in the basic 
areas of airframe, propulsion and radar guidance system development. 

Bell, a pioneer in the boost-glide field, will design and build the airframe of the vehicle 
...Bendix will develop communication, telemetry, hydraulic and electrical power con- 
version systems... Goodyear will produce the crew-escape capsule and the radar systems 
...Minneapolis-Honeywell will be responsible for guidance and navigation to keep 
DYNA-SOAR on course and supply position and velocity information to the crew. 
American Machine & Foundry’s responsibility is an advanced system of ground handling 
and launching equipment... And Martin will establish the configuration and design of 
the rocket boosters, carry out an experimental aerodynamic program for the complete 
vehicle, and assemble a full-scale mockup of the system. 

Because of the challenging technical problems involved, the presidents of the six com- 
panies — aggregating assets of over $2 billion — comprise an active advisory panel, 
with their top engineering teams participating. 


Never before in military history has so formidable a task force of specialized 
industrial capabilities been applied against such an advanced concept. 




internal varies and radial struts to place 
stress-carrying material in tension. 

• Use of welded 19-9 DL. stainless steel, 
with fairly light sheet steel used for 
outer portion of each lobe. 

After exhaustive testing, engineers 
decided that for optimum sound reduc- 
tion, using corrugated nozzles, the sup- 
pressor should have: 

® As large an outer diameter as pos- 
sible at the exit plane. 

• Lobes which increase in cross sec- 
tional area at the exit plane with radial 
distance from the thrust axis, and no 
fewer than eight lobes. 

• Relatively small center bodv, or bullet. 

• At least 90% of the exhaust area dis- 
tributed in the lobes, i.c.. less than 10% 
of the exhaust area should Ire located in 
the annular passage near the bullet. 

TO reduce thrust loss to a minimum, 
the engineers said the nozzle should 
have a cross sectional flow area that is 
constant or slightly converging over 
most of its length, with convergence 
to final flow area taking place rapidly 
in the final few inches of gas travel. 

Thrust loss, they discov ered, dropped 
in proportion to the number of lobes, 
and the center body size had little effect 
on nozzle static thrust. 

In considering thrust reversal for 
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American 
industry 
teams up to 
build the B-70 
and the F-108 


American industry faces a job that is big, demanding, 
il. urgent. 

The F-108 and the B-70 will be the first of the new gen- 
eration of manned weapon systems. No military airplane 
in the world today even approaches their performance. 

They represent such a sharp break with the past that 
almost everything that goes into them — aerodynamic de- 
sign, structure, propulsion, electronic and hydromechanical 
systems— will require giant forward strides in engineering. 

The need for these radically advanced manned weapons 
is very great. Yet the scope and complexity of the systems 
engineering involved presents problems so formidable that 
it will challenge the most creative minds in America. 

There is only one way to handle projects of this size : 
dividing each project into major systems and assigning 
each of these systems to a major contractor. In this way, 
America’s outstanding scientists and engineers can begin 

94 


work simultaneously on each of the separate systems (15 
for the F-108, 16 for the B-70) . 

Each major contractor will be responsible to the Weapon 
System Manager for everything about his system, from 
engineering through construction. In every case he will 
sublet contracts for engineering and components to other 
companies, large and small. He will deliver his system to 
the prime contractor, North American Aviation, who in turn 
will deliver the complete weapon system to the Air Force. 

This is the Weapon System Manager concept. This is the 
way American industry shelves self-interest and shares 
secrets to make the nation strong. This is the way that free 
men can meet the threat of tyranny. 

The Los Angeles Division of 

North American Aviation, Inc. 



braking, the engineers concentrated on 
an unusual external target type of thrust 
brake in which two brake buckets, or 
clamshells, rotate to close off a move- 
able "ejector" in braking configuration. 

The ejector moves fore and aft and is 
actuated by two overhead switches in 
the DC-8 ' cockpit. Switches energize 
solenoid valves which port hydraulic 
fluid to the actuating cylinders; cockpit 
lights indicate full extension. System 
operates the buckets in one or two 
seconds. 

Brake operation is controlled from 
the pilot's pedestal by thrust brake 
throttles which arc pivoted from the 
main throttles: operation is possible 
only when the main throttles arc in 
idle position. Thrust braking selection 
directs engine bleed air to the actuating 
cylinder, utilizing an engine-mounted 
pilot valve which takes its signal from a 
cam on the engine throttle shaft. En- 
gine operation is not necessary for 
giound checks, since both thrust brake 
and ejector are operable from normal 
ground power supply plugs. 

Air used for actuation is taken from 
cither the aircraft's pneumatic mani- 
fold or the engine high pressure bleed 
system. In case of pneumatic system 
failure, the thrust brake will either re- 
tract automatically due to the pressure 
loading on the bucket, or may be 
opened by retracting the ejector. 
Piston-Operated 

Ejector is piston-operated; it can ex- 
tend in 5 sec. and retract in 6 sec. De- 
vice is held in fore or aft position by 
locking hydraulic fluid in the cylinder. 
Two bayonet type disconnect valves are 
fitted in the aft slide assembly; in fully 
extended position, these connect with 
valves in the pylon at the ejector track 
rear, thus supplying air for the thrust 
brake actuator. "Latches on the pylon 
track prevent inadvertent extension in 
flight. 

In the forward thrust position, the 
brake bucket surfaces form the inner 
line of the forward ejector wall. Two 
buckets rotate to close off the ejector 
completely in the full braking config- 
uration. 

In testing this design, engineers 

• Moderate aft sweep of 9-1 1 deg. an- 
gle on buckets in the braking position 
had little effect on the reverse thrust. 
Aft sweep was found to be desirable to 
stabilize gas flow during the operation. 

• Unblocked area of 1% in the ejector 
resulted in about 2% loss in braking 
thrust. 

• Length of aft lip extension which 
turns the gas flow forward had a rela- 
tively small effect on performance; op- 
timum length was found to be about 
one-third of the reference nozzle diam- 

The engineers also noted that the 


GULTON SHOCK AND VIBRATION DATA FILE 

How to avoid false test results 
due to "ground loop” voltages 


With the increasing need for greater 
accuracy in shock and vibration 
measurement, extreme care should 
be taken to avoid the introduction 
of spurious voltages. 

Circulating ground currents, gen- 
erated by electrical devices external 
to the measuring system, generate 
voltages that can lead to complete- 
ly false results. 

GROUNDING USUALLY AT FAULT 

Ground loops may come from var- 
ious extraneous sources. 

Figure 1 shows how circulating 
ground currents in a structure can 
induce electrical voltages in a typ- 
ical shock and vibration measuring 
system. In this example, the acce- 
lerometer, amplifier and data han- 
dling or recording equipment are 
placed at three separate locations. 
Each instrument has its electrical 
circuitry grounded to the housing, 
and each housing is connected elec- 
trically to the structure at points 
A, B and C. 

Voltages E, produced in the struc- 
ture by the circulating currents, are 
introduced into the measuring sys- 
tem between points A&B and B&C. 



SOLUTION TO THE PROBLEM 

First, all electrical apparatus cap- 
able of generating currents should be 


ungrounded and 
a single heavy 
point ground 
employed. 

Second, all 
measuring in- 
struments should 
be ungrounded 
at local points 
and the entire 
system grounded 
at the single 

Figure 2 illustrates a recom- 
mended technique for ungrounding 
the system described in Figure 1. 
By removing the internal circuit 
grounds from structural points A 
and B, ground loop voltages arc 
isolated from the measuring system. 

UNGROUNDED INSTRUMENTS 
THE ANSWER 

Today, a new series of Gulton ac- 
celerometers and associated elec- 
tronic equipment is available with 
internal nngroanding. 

Accelerometers contain sensitive 
seismic elements insulated from 
mounting studs by rugged ceramic 
insulation. 

Filter and amplifier circuitry, as 
well as connectors, are electrically 
insulated from the housing which 
can then “float” at the local ground 
potential of the mount with no ef- 
fect upon the measuring signal. 

SEND FOR TECHNICAL DATA 

For more complete information on 
Gulton ungrounded instrumentation 
systems, contact your local Gulton 
representative or write us direct. 


free technical service 

OFFERED BY GULTON 


will gladly call at your request to 

problems. You are invited to put 
his extensive experience in shock 
and vibration measurement to 




GULTON INSTRUMENTATION DIVISION 

Gulton Industries, Inc. 

Metuchen, New Jersey 
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AIRBORNE CAN HELP YOU WITH 
LARGE SPECIAL-DESIGN MOTORS 








Typical of the large special motors de- 
signed and produced by Airborne is the 

standing lightweight compressor pack- 


ages. Special features include magnesium 
castings for weight savings; modified 

protector (Type G protection) to pre- 


above 400=F. 


Whatever your particular requirements 
in large special-design motors, it will 
pay you to consult Airborne. Chances 
are we can solve your problem in good 

or wire for more information. 



LINEATOR® • ROTORAC® • TRIM TROL® • ROTORETTE® • ANSLgear® 



AIRBORNE ACCESSORIES CORPORATION 



I ETT BOYD LIMITEC 


thrust brake has "ncglible effect” on 
engine operation over the whole op- 
erating range. 

Sound suppressor and reverser, desig- 
nated daisy-ejector type, has been in- 
stalled on General Electric CJ805-3 
turbojet engines which will power the 
Convair 880 jet transport. 

Suppressor comprises a daisy petal 
design which Convair says provides a 
total perimeter larger than that of the 
conventional circular tail pipe, thus in- 
creasing the shear area where high 
thrust exhaust creates friction with am- 
bient air, producing high noise levels. 

Device utilizes an ejector to pump 
air through the forward portion of 
the engine pod, aft of the firewall, for 
cooling. 

The cooler air also provides a 
blanket of what Convair terms "second- 
ary air” which is ejected around the 
perimeter of the daisv-petal-shaped tail- 
pipe where it mixes with the exhaust, 
reducing the sound level. 

Thrust reversing is obtained by use 
of clamshell doors which close to block 
the normal exhaust channel, deflecting 
the exhaust forward through cascades 
located on both sides of the engine pod. 
Cascades extend 60 deg. above and be- 
low a horizontal line on each side, for 
a total of 240 deg. Reverser is hydraulic- 
powered. A separate pump is provided 
for each engine. 



ARMY aluminum air drop personnel carrier 
built by Food Machinery & Chemical Corp. 


Air-Drop Vehicles 
Designed for Army 

New York-Kood Machinery & 
Chemical Corp. is developing a family 
of air transportable vehicles under 
Army contract which includes trans- 
porter-erectors for at least two missiles 
-Pershing and Little John. 

). M. Hait, executive vice president 
of the corporation and manager of its 
Ordnance Division, told the New York 
Society of Security Analysts last week 


that the vehicles arc identical in basic 
machinery but use different hulls for 
widely varying tasks. 

Besides the missile equipment, the 
family includes the air droppable M59 
troop carrier, the first of which has just 
been completed by the division as first 
in the line, command post vehicles, and 
a command center vehicle. Ten to 15 
types of vehicles are contemplated. 

Some are designed for transport by 
helicopter. Others would require a 
Lockheed C-130 or Douglas C-133 for 
airlift. 

If the development is successful, 
Hait said, the total program might 
dwarf the company’s current S60 mil- 
lion defense volume. 

Other projects in which the company 
is engaged: 

• Nike Zeus sustaincr engine develop- 
ment. This is a project of Grand 
Central Rocket Co., half owned bv 
Food Machinery through its 50% hold- 
ing with Tennessee Gas Transmission 
Corp. of Petrotex. 

• Bomarc erector-launcher and power 
pack, Thor erector-transporter and 
llawk erector-transporter. All these arc 
in production. 

Volume of the corporation’s defense 
divisions next year is expected at least 
to equal this year, which was a record 
year for the company, the analysts were 
told. 


NOW 

DC-6B 

SERVICE FROM 

FRANKFURT 

TO ALL 

EAST AFRICA 



28 volts 
powers this 
transistorized 


vibration 

amplifier 



Consuming only a fraction of the power 
uired by tube type units, taking % 
the space, and operating directly from a 

ized amplifier fills all requirements 
for airborne application. 

i assure extremely low microphonics, 
vide high input impedance for direct 
with piezoelectric accelerometers. 

. companioi 


im battery capable of powering 3 
transistorized amplifiers for 16 hours. 

:t your local Gulton representative, or 
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BUSINESS FLYING 



AG-2 Features Low-Speed Controllability 



THICK, high-lift wing is dominant characteristic; note nose slant for good visibility. 


AG-2 Performance Specifications 

Airspeed Limits (true indicated airspeed): 


Never exceed 165 mph. 

Max. structural cruising 131 mph. 

Maneuvering 129 mph. 

Flaps extended 106 mph. 


Stalling Speeds (mph.) Power Off: 



Flaps dowr 


0" 20" 

85 86.7 

67 69.1 


40" 60" 

96.1 118.8 

76.6 94.7 


Flight Load Factors: 

Max. positive load factor . 


Max. negative load factor 
Maximum weight 


By Richard Sweeney 

Torrance, Calif.— Transland Aircraft’s 
AG-2 spray and dusting airplane, de- 
signed for a high degree of operational 
efficiency, emphasizes qualities which 
include excellent visibility, good flight 
characteristics and a cockpit engineered 
for maximum protection in case of an 
accident. 

AG-2 basic design stems from AG-1, 
exclusively agricultural airplane built at 
Texas A & M College under supervision 
of Fred E. Wcick, and sponsored bv the 
Civil Aeronautics Administration, U. S. 
Department of Agriculture and the Na- 
tional Flying Farmers Assn. 

Following the crash of the AG-1, 
George S. Wing, Transland president, 
bought the wreckage and plans, studied 
test reports, recommendations and opin- 
ions of the many pilots who had flown 



Transland has two airplanes currently 
fiving: the prototype, N8330H (AW 
Jan. 28, 1957, p. 93) and N8331H, first 
production configuration airplane. Both 
were flown for varying periods in Avia- 
tion Week flight evaluation. 

AG-2 flight characteristics are com- 
plementary to the primary mission of 
the airplane. An aerial applicating air- 
plane is meant to have as high utiliza- 
tion as possible since it is making 
money for the operator and pilot only 
when it is dispensing a payload of some 
tv pc. One of the best assets a plane of 
this type can have is an ability to work 
for hours at a time with minimum 
strain on the pilot, while operating at 

With its design for lifting high loads, 
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Margin for Error . . . None! 


) ou suing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power — and you're aboard! ☆ Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The hearings in modern jet turbines, for instance, must he held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft hearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures — that match the supersonic speeds of today’s 
jet aircraft — with a minimum of lubrication. ☆ Whatever you produce, if it uses 
hearings, specify Bower! Choose from a complete line of tapered, straight and 
•y field of transportation and industry. 



BOWER 


ROLLER BEARINGS 



BEARINGS 

AND 

LUBRICATION 

ENGINEERS 

North American Aviation has 
immediate career openings 
for engineers who can work 
on the development phases of 
high-temperature bearings. 
This is part of NAA’s work 
on the B-70and F-108 weapon 
systems. 

As part of our expanding 
organization, you’ll perform 
research and experimentation 
to determine the geometry, 
materials, and lubricants for 
bearings for high loads and 
temperatures up to 1000° F. 
You may qualify for one of 
these long-range careers, if 
you have a ME or Chemical 
Engineering degree. 

Write to: Mr.A.L.Stcvenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 

NORTH 
AMERICAN 
AVIATION, INC. 


AG-2 Earnings 
Breakdown 


Speed, mph. 

Specific fuel consumption 
spray/load 
Boom time . 

Acres/ load 500 - Acre/inin 
Turning time allowance 
Ferry time 
Flying time/trip . 

Turning time allowance 
Perry time 

Loading time ® I0U gal./min 


Tnp crcle time 2H 

Hying time/trip .24 

leading time 2 

Taxi time 1 

Tripr/ht 2 

Cal/ht 5: 

CuHs/hi. SI99.I 

Gros/tno. & 55 ht./mo. $10.9 

Application— i gal./acrc (forest or ran 
spraying) 

Rate of pay— 38 cents/gal. for 12 a 


plane’s rate of climb is settled on zero, 
with the combination of forward slop- 
ing hopper top and relatively large angle 
or incidence contributing. 

Stalls, power off. straight ahead and 
in turns, indicated good characteristics, 
with no tendency to snap in turns. Ac- 
celerated stalls were incurred at higher 
airspeeds as the angle increased, and 
while tire margin between buffet and 
break closed, there still was an ample 
speed warning spread between the two 

Attitude perspective again plays a 
vital part in stall recovery with the 
AG-2. If the nose is allowed to drop 
and airspeed build up without power, 
accelerated stall can be induced or a 
follow-on stall ran occur if an extra 
margin of airspeed is not allowed or if 
the nose is pulled up too quickly. 
Power recovery technique is very effec- 
tive, from stalls ahead, or turning. 


Dusting Mission 

Simulated dusting mission (rawing 
no pavload) with N8330H was flown 
over Oxnard farm, with aircraft at gross 
weight approximating 4,300 lb. Follow- 
ing turnaround procedure of a climbing 
43 deg. turn and a reverse turn, the 
off-field to on-field time approximated 
20 sec. at best with pilot allowance for 
proximitv of a mountain at one end of 
the flight path, and relative unfamfliar- 
itv with this particular airplane. 

Later flight evaluation work with the 
production airplane NS331I4 and com- 
parison of characteristics in several flight 
regimes convinced the Aviation Week 


Avoid false 

test results with 

GLENNITE 

internally 

ungrounded 

accelerometers 



Now you can avoid one of the major 
causes of false test results - spurious 
“ground loop" voltages — by using in- 
ternally ungrounded GLENNITE acceler- 
ometers. 

These units contain sensitive seismic 
elements internally insulated from the 
mounting stud by rugged ceramic insu- 
lation. You can employ a single point 
ground at the data handling or record- 
ing equipment by using a combination of 
these accelerometers with ungrounded 
GLENNITE amplifiers and filters. 

Glennite accelerometers are avail- 
able in uni- and triaxial models — wide 
acceleration and temperature ranges. 

A complete line of associated un- 
grounded electronic equipment includes 
filters, amplifiers, connectors and other 
related units. 


For complete data on Gulton instru- 
mentation systems — grounded or un- 
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Delaney Gallay ltd 


HERMETICALLY SEALED 
HIGH TEMPERATURE 
INSULATION BLANKETS 
are now being made 
by Delaney Gallay Ltd. 
at lower prices than 


ever before 
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pilot that the prototype aircraft may 
have been slightly out of rig following 
a heavy flight test schedule, in that the 
production plane's control forces, trim- 
out and handling in dusting passes were 
much better. 

First evaluation flight with N8331H 
was conducted at a gross weight approxi- 
mating 4.400 lb., 2.600 lb. under maxi- 
mum certificated gross weight. Climb- 
out at this weight was made at 30 in.hg. 
and 1,900 rpm, at an indicated airspeed 
of 85 mph., yielding a climb rate aver- 
aging better than 1.000 fpm. 

Level flight at 7,500 ft. using 25 in. 
hg. and 1,800 rpm. yielded 106 mph. 
IAS. The airplane was not equipped 
with a free air temperature gage, thus 
precluding a true airspeed calculation. 


Airplane trimmed out well in this con- 

Slow flight with flaps extended to 
full 20 deg. travel resulted in a 50 mph. 
IAS. at which the airplane remained 
fully controllable although slightly 
mushy, using a power setting of 30 in. 
hg. and 2.150 rpm. 

Sample altitude climb from 6,600 
ft. to 7,700 ft. was accomplished in 1 
min., using the same power setting, 
with flaps retracted. 80 mph. 

At 8,800 ft., 22 in. hg.. and 1.450 
rpm. produced 85 mph. IAS in cruise 
trim, 'lire aircraft remained stable in 
hands-off flight, although the rudder- 
aileron interconnect required precision 
rudder work to avoid over-control. 
Standard maneuvering at this condition 


AG-2 Specifications 


STRUCTURAL 

TEST 

ENGINEERS 

NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70. F-108 and the rocket 
ship X-15. 

As part of our expanding 
organization, you’ll manage 
elevated temperature test 
projects, including planning 
and design ; conduct tests and 
report results. 

INSTRUMENTATION 

ENGINEERS 

If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 

Write to : Mr. A. L. Stevenson, 
Engineering Personnel. North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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ROTOL PROPELLERS £ EQUIPMENT 


The world’s most experienced turbo- 


with over 5,000,000 hours experience 


REPRESENTATIVE: J. 


JEFFERSON 


HIGHWAY. ARLINGTON 2. 


indicated the high lift wing can enter 
an accelerated stall if control move- 
ments are not careful. 

One maneuver performed with the 
aircraft was a full stall descent from 
5,000 ft. to 3,000 ft. above water in 
the flight test area. 

Airplane was pulled into a normal 
power-off stall at 5,000 ft., and re- 
mained laterally stable throughout the 
entire descent with no tendency to fall 
off or snap. Full back stick was held 
against normal trim and this required 
a fair amount of force. The airplane 
shuddered considerably, strong horizon- 
tal tail buffeting was felt, but yaw 
control remained highly effective 
throughout descent. The airplane 
prosed rather noisy in the descent. 
Control Pressures 

Low altitude maneuvers sampling 
N8331H characteristics again indicated 
that careful control pressures are re- 
quired for maximum perfonnancc ma- 
neuvers, both to get the most out of 
the airplane as well as to avoid going 
into an accelerated stall or other lcss- 
than-desired conditions. 

Evaluation of N8331H at its maxi- 
mum certificated gross weight included 
a maximum performance takeoff. The 
takeoff was uneventful, except for an 
impression of slight left wing heaviness. 
The airplane displayed no tendency to 



slew despite asymmetric loading, and 
during a short flight, the airplane was 
fully controllable and maneuverable, 
although considerable arm tiredness 
was experienced. 

After reloading both tanks to ca- 
pacity, a second high performance take- 
off was affected, with the AG-2 airborne 
after a 500 ft., 18 sec. roll. Tempera- 
ture was 22C and altimeter setting 
30.02 in. hg. This takeoff was made 
without flaps, and level flight attitude 
was assumed prior to leaving the run- 


Climbing at 6,000 lb. gross weight, 
85 mph. IAS yielded a 1,000 fpm. 
climb rate, using 2,150 rpm and 32 in. 
hg. 

Using 30 in. hg. and 1,950 rpm., 
the airplane registered 116 IAS cruise 
at 2,500 ft. 

Accelerated stall characteristics were 
investigated at 4,500 ft., using 85 mph. 
IAS, up to 65 deg. bank angles, with 
the aircraft showing increased stall 
speeds with one bank angle in normal 
increase rate. However, at the slightly 
less than maximum gross weight (due 
to fuel burnout in climb), stall speeds 
proved slightly less than placarded val- 
ues, with care in control handling. 

Stall investigation conducted at 
5,000 ft., demonstrated the airplane's 
ample warning period between initial 
tail buffet and break, with straight 
ahead values being 78 mph., buffet, to 
70 mph. break. Considerable pilot 
work was required to pull the aircraft 
through the last 3 mph. with normal 
flight trim condition. 

Simulated dusting passes, accom- 
plished at the overvvater test area at 
working altitudes which would prevail 
over any surface being dusted, indicated 
that smooth control handling resulted 
in stall speed values better than plac- 
arded: short time turns were possible 
despite the load. 

Consideration was given to the fact 



STALKER IS PREPARED 
TO SOLVE YOUR 
PERPLEXING FABRICATION 
AND BRAZING PROBLEMS 
WlfH SPECIAL SKILLS, 
COMPLETE TEST AND IN- 
SPECTION FACILITIES. 

STALKER EMPHASIZES 
HIGH TEMPERATURE 
BRAZING OF STAINLESS 
STEELS AND SUPER ALLOYS. 
U.S. AIR FORCE CERTI- 
FICATION FOR BOTH BRAZING 
AND HEAT TREAT. 
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Vought Vocabulary 


ac cu-ra-cy: guided all the way, this long-range missile 
pinpoints distant, hard-to-hit targets 


This nuclear-armed “bird” is the supersonic missile 
with which the U.S. can retaliate against the toughest 
of enemy targets — distant, hard-to-hit military 
fortifications. 

Chance Vought’s Reg ulus II provides the extra margin 
of accuracy that enables the Navy to zero in on such 
“small” — and deadly — strongholds as H-bomb store- 
houses, submarine pens, ballistic missile bases. 

The instant Regulus II launches, its advanced 
guidance system takes control . . . constantly compen- 
sating, correcting . . . keeping this Mach 2 missile on 
target to the instant of impact. 


In production now, Regulus II provides double 
deterrence: the power to help forestall nuclear war — 
pinpoint accuracy to deter localized trouble. 

Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs. For 
details on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-20. 


OUGHT JITRGRAFT 




ADVANCED WEAPONS 

broad creative mission 
at Chance Vought 


From Military Astronautics 
to ASW Responsibility. 

Vought studies toward spacecraft 


lions, nuclear and ionic propulsion, 
celestial navigation. Under the Office of 
Naval Research, Vought antisubmarine 
specialists arc conducting research and 
development in ASW classification and 
detection methods. Key openings follow: 

Advanced Weapons Staff Engineer. 
Ph.D. preferred, with at least 10 years 
background in guidance or navigation and 
control systems. To develop completely 
new concepts in guidance, navigation, or 
control systems. 

Electro-mechanical Systems Engineer or 
Specialist. A.E., E.E., or M.E., ( advanced 
degree preferred) with at least 7 years 
experience in autopilot, flight control, sta- 
bility systems and inertial guidance systems 
and design work. To make high-level tech- 
nical studies of various control and stabili- 
zation systems for advanced weapons. 

Lead Instrumentation Engineer. B.S. or 
M.S. in E.E., plus 5 years electronics exper- 
ience in telemeter applications of flight test 
instrumentation data. To guide a Research 
and Development group in the design and 
application of electronic gathering and 
reduction systems. 

neering plus 5-7 years experience in hydro- 
dynamics and cavitation of torpedoes and 
other fully submerged vehicles. 

Qualified engineers and scientists who 
would like to join Vought’s development 
of advanced weapons are invited to inquire. 


A. L. Jarrctt, Manager, 
Advanced Weapons Engineering, 
Dept. M-20 



lhat for many applicating projects, the 
airplane would be flown with less fuel 
aboard than was carried on this flight, 
but that initial takeoff weight would 
be on the order of 7,700 lb., under 
Civil Air Regulations Part S operation 
or in foreign work. Also, the initial 
pass would be at the highest weight, 
with the load decreasing according to 
the amount of spray or dust applied per 

Turnaround times varied, with 30 
sec. being the longest period at the 
all-up weight. Other conditions were 
the 43 deg. pulloff, S3 niplt. IAS in 
turn at a 70 deg. bank. 400 ft. maxi- 
mum altitude, 2,100 rpnt. and variable 
manifold pressures according to require- 
ments. Minimum turnaround time was 
on the order of 18-19 sec. 

Some investigation of maneuvering 
with high load and flaps down was con- 
ducted, with the airplane still exhibit- 
ing stability, but with attendant nor- 
mal increase in control sensitivity due 
to lowered indicated airspeeds. 

Dump times for liquid loads proved 
within placarded time limits, i.e., about 
1 5 sec. with equal dumping rates pre- 
vailing from each side. Little change 
occurs in the airplane’s longitudinal 
trim with disposal of loads. Either 
partial disposal as would obtain in ap- 
plicating passes, or in dumping, is 
testimony to good a load disposition 
in the center of gravity- area, both ver- 
tically and longitudinally. 

Stable and Sensitive 

Slow flight investigation showed the 
airplane to be stable, although sensi- 
tive. Slowest condition was with full 
flaps. 1,500 rpm., 23 in. hg.. and indi- 
cated airspeed of 33 mph., at which 
turns could still be made without alti- 
tude loss at both single and double 
needle width, 90 deg^ turn. At this 
condition, the airplanb is still flying, 
but marginally. Increase in airspeed to 
55 mph. IAS restored control to a 
more acceptable level. At higher air- 
speed values, the control characteristics 
such as roll and turn rate, climb and 
dive, were more than adequate. 

In all conditions and regimes investi- 
gated, if proper perspective is kept on 
airplane's design mission, characteris- 
tics are very good. Normal operational 
regimes are considerably better than 
other airplanes which have been con- 
verted to aerial appheatmg from other 
basic design missions. 

Landing investigations showed the 
airplane frequently is landed tailwheel 
first until the pilot is familiarized with 
attitude. However, the airplane can be 
very well wheel-landed or on three 

One landing was made with the tail 
wheel unlocked in a cross wind. The 
airplane w-as allowed to deviate from its 
normal path as far as possible before 



ACOUSTICAL 

ENGINEERS 

Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems as the B-70 
and the F-108, and the X-15— 
first manned space ship. 

He should have a background 
in EE, ME, or Physics, with 
an accent on several years 
experience in acoustics. 

He’ll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 

There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 
Write to : Mr. A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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in Development Engineering — meet two men who get results 



Hunting ducks or developing military systems 
teamwork pays off 

Sighting his bird is Ken Coon, manager of the Guidance and Navigation 
Laboratory at the Mechanical Division of General Mills. The second nimrod is 
Murray Harpole, manager of our Communications and Control Laboratory. 

In a duck pass, these engineers cooperate to bring home the bag limit. At the 
plant, they cooperate to transform ideas into reality. 

Their engineering groups work independently, each with clearly defined 
areas of responsibility but each recognizing an essential interdependence. 

This broad, overall awareness of “target” and the cooperative method of 
achieving it arc the plus capabilities which enable General Mills to produce 
military systems and sub-systems to the strictest specifications — in the shortest 
possible time. 


NEW BOOKLET RISHT OFF THE PRESS tells and shows the many ways we 



recovery was made with slight brake ap- 

ground stability. No fail wheel chatter 
was experienced in the free roll and 
landing was in tire three point condi- 
tion, with flaps extended, to check the 
worst possible conditions. Gusts aver- 
aged 12 mph. from about 30 deg. left off 

Following the landing, a high per- 
formance takeoff was made, again with 
the tailwheel unlocked, with wind in a 
steadier state but approximating the 
same magnitude and direction, and 
again no chatter was experienced. 
Transland designers have suppressed 
shimmy with a heavy spring which is 
not intended to make the tailwheel free 
from its locked regime, rather to in- 
crease stability of movement during un- 
locked condition maneuvering on the 
ground. 

Initial Torque 

The airplane remains steady with 
more than adequate control available 
with rudder. Initial torque, while 
significant, is not of sufficient magni- 
tude to cause a problem, and while 
some brake application to correct is 
required in first few feet of ground roll, 
aerodynamic damping by rudder be- 
comes effective very quickly. 

Takeoff for high performance were 
made without flaps as well as with flaps, 
both from level attitude and from a 
three point attitude, and in all condi- 
tions, the airplane became airborne at 
least at placarded values, or slightly less. 

Using full flaps, takeoff power applied 
with brakes held three point attitude, 
airplane was airborne in slightly more 
than 10 sec., distance approximating 
480 ft. 

Maximum performance landing re- 
sulted in having the airplane stopped 
and turned off the active runway ap- 
proximately 400 ft. from the touchdown 
point, indicating a very good perform- 
ance from less than optimum airports. 
Design Features 

Among design features which have 
been incorporated in the AG-2 are such 
things as a sealed cockpit, i.c.. a cock- 
pit in which fumes from toxic loads can- 
not penetrate, a structure which has 
been designed to minimize penetration 
of dust and spray while the payload is 
being dispensed. 

Company President George Wing 
points out that while the AG-2 is larger 
and heavier than most current airplanes, 
over-all cost of about S28.500 is not out 
of line with airplanes now being used 
for agricultural and other aerial appli- 
cating work. His market forecasts are 
partly predicated on the yearly attrition 
rate which is using up the supply of 
planes which have most readily been 
converted to applicating work. 

In addition. Wing cites the earning 


capacity which has been built into the 
AC-2, in its load carrying capacity, its 
interchangeability between types of 
work without down time for changeover 
of equipment. This also eliminates 
necessity of having airplanes which are 
rigged for solids, additional airplanes 
which are rigged for spray, and one set 

Foreign markets are excellent for 
AG-2, Wing found out on a recent 
trip throughout the world, with the sur- 
face barely scratched in the kind and 
the amount of work which can be ac- 
complished. Best sales aspect of the 
AG-2, according to Wing, is its com- 
plete design for this work, and thorough 


research background which has con- 
tributed to the design. 

Although primarily an agricultural air- 
plane, the AG-2 can be used for such 
missions as aerial supply drops, using 
standard bomb racks under wing joints 
and fuselage, also for such purposes as 
carrying fuel to remote locations using 
liquid tight hopper, all tanks, and drain- 
ing off all but sufficient fuel for the re- 
turn trip. An inflatable rubber storage 
tank can be carried in the hopper on the 
first trip, along with extra fuel supplies. 

Transland, a division of Ili-Shear 
Rivet Tool Co., started as a sheet metal 
structures subcontractor, branched into 
design and manufacture of aerial appli- 
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Anticipating by many years the need for an entirely new 
synthetic lubricant, Esso researchers, working in close 
association with the British Ministry of Supply and en- 
gine designers and builders, produced Esso Aviation 
Turbo Oil 35 — a synthetic oil that met and exceeded 
the stringent lubrication requirements of turboprop and 
turbojet engines. 

The development of this product is a typical exomple 
of Esso's continuing leadership in turbojet lubrication. 


ESSO AVIATION TURBO OIL 35— the one engine oil for these 
modern aircraft of today and tomorrow: 


Vickers Viscount 
Sud-Aviotion Caravelle 
Bnslof Britannia 300 Series 
Fokker/ Fairchild F-27 
DeHavillond Comet IV 
Boeing 707* 

Douglas DC-8* 


POWERED BY 
Rolls-Royce Dart 
Rolls-Royce Avon 
Bristol Proteus 755 
Rolls-Royce Dart 
Rolls-Royce Avon 
Rolls-Royce Conway 
Rolls-Royce Conway 


8 OUT OF EVERY 10 OF THE WORLD'S INTERNATIONAL AIRLINES 
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AVIATION PRODUCTS 


eating equipment; follow-on to design 
and production of an agricultural air- 
plane was a natural consequence. 

Present plans call for manufacture 
and sale of an airplane which comes 
with standard built-in equipment en- 
abling the airplane to switch between 
applying liquids and solids (dust or pel- 
lets) between missions, without turning 
off the engine. 

Solids provisons are a 53 cu. ft. hop- 
per which dispenses out through the 
fuselage bottom via a spreader (exact 
type and configuration is not yet de- 
cided). 

Liquids arc carried usually in two 
63.5 gal. tanks (62.5 gal. usable), in 
each wing, a total of 250 gal. capacity, 
plus spray boom built in, attached to 
rear side of aft spar, discharging into 
airflow ahead of flaps and ailerons. 

In addition, the hopper can be liquid- 
sealed and has lines for gravity flow into 
tanks, enabling liquid loads to be car- 
ried up to maximum gross weight. 

The AG-2 is certificated as a CAR 
Part 3 airplane in expectation of export. 
However, Part S certification carries the 
airplane further in useful areas of opera- 
tion at weights much greater than the 
standard Part 3 certificated figure. 

The airplane is a low wing configura- 
tion using National Advisory Commit- 
tee for Aeronautics 64021 airfoil sec- 
tion, modified. It has slot-lip ailerons 
and aileron-flaps (termed "flaperons”). 
The only trim provision is pitch, ob- 
tained with an all moving stabilizer. 
Flight controls have a spring-cable inter- 
connect between rudder and aileron. 
AG-2 Powerplant 

Power plant is 600 hp. Pratt & 
Whitney R-1340, which gives aircraft 
good performance for its purpose. 
Originally, the airplane was equipped 
with an R-985, but a decision was made 
to change to a larger engine primarily 
due to Tower cost of engines (R-1340 
is not in as tight supply as R-985), and 
the gain in performance was considered 
a bonus by Transland. Hamilton Stand- 
ard constant speed propeller is used. 

While the AG-2 has covcntional 
landing gear geometry, the pilot im- 
pression is almost that of tricycle con- 
figuration, due to forward slope of nose. 
When the airplane attains flight alti- 
tude, the nose slope is pronounced, 
and visual altitude cue is different 
from cither conventional or three- 
point airplane. 

Cockpit layout is simple and un- 
cluttered. Space for the pilot to move 
around in is ample and controls loca- 
tions are excellent. 

Standard instruments include air- 
speed, altimeter, engine gage, tacho- 
meter, manifold pressure, cylinder head 
temperature, carburetor air tempera- 
ture, fuel quantity, magnetic compass. 



*lndustry’s Finest Degreasing Solvent 

Perfected in the laboratory, proven in thousands of field installa- 
tions, DETREX PERM-A-CLOR (NA) (Trichlorethylene) provides an 
unequalled combination of quality, stability and cleaning ability. 
Put these premium properties to work in your metal cleaning 
operation and you are assured of substantial savings in operating 
and maintenance costs plus increased quality. 

Take advantage of DETREX's field service and years of experience 
in every phase of metal cleaning and processing to save your 
company thousands of dollars. 

Depend on DETREX for Every Metal Cleaning and Processing Need 

PERM-A-CLOR (NA) Alkali and Emulsion Cleaners Extrusion and Drawing 

(Degreasing Solvent) Rust Proofing Oils and Compounds 

Solvent Degreasers Compounds Spray Booth Compounds 

Phosphate Coatings and Ultrasonic Equipment Aluminum Finishing 

Paint Bond Compounds Industrial Washers Compounds 


DETREX 


CHEMICAL INDUSIRIES, INC. 


BOX 501, DEPT. AW-11 DETROIT 32, MICHIGAN 
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LUNAR PROBES • • • will precede man in our race to the moon. These in- 
strumented vehicles will be hurled from the surface of 
the earth by multi-stage rockets - some to reach the 
moon, others to circle it. 

AVIATION WEEK readers have been able to follow 
week-by-week developments of lunar probes. When 
the first attempt was made on August 17, 1958, 
AVIATION WEEK editors covered every technical 
aspect of that story. To the influential AVIATION 
WEEK engineering-management military audience. 


they will bring authoritative, history-making reports 
that have become an AVIATION WEEK hallmark. 
First, most authoritative, most quoted publication in 
Space Technology, AVIATION WEEK is also the most 
influential medium serving all of the great Aviation 
industry. 

You will want to get your share of the business end of 
Space Technology — the space marketplace of tomor- 
row. Begin now, to tell this market about your company 
and product. 


Sell Today the Market of Tomorrow: 


Aviation Week 

including Spate Technology 


A McGraw-Hill Publication © 

330 West 42nd Street. New York 36. N. Y. 




MICRO-BEARING 

ABSTRACTS 


As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involves 
the clearances between the inside di- 
ameter of the housing and the outsid< 



by dimensioning is illustrated in Fig. 
2. The bearing ID is represented by 
the top blocks and^ the shaft OD is 

a block diagram could also be applied 
to housings and bearing outside di- 
ameters. In this block diagram, it will 
be noted, the bearing ID is represent- 
ed by a .00015 tolerance with a simi- 
lar tolerance for the shaft. A resulting 
fit of line to line to .0003 loose is 
shown. 
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t.i u/mu «im» hazardous (/ran 

may result in total bearing 

. Reduction in radial play. 

. Danger of bearing ring con- 
forming to possible poor ge- 
ometry of mating shaft or 


TOLERANCE DISTRIBUTION 

The maximum .0003 loose Condi 
shown in Fig. 2 may be excessiv 
some applications. The fitting prot 
then resolves itself to reducing 
extreme, and yet maintai 

mum tight fit of line t 

looseness may be reduced by redimei 
stoning 'the shaft to .12490/.124?' - 


The 
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loose. Accordingly, ai. 

insignificant percentage of parts 
would be mated to the extreme values, 
and for practical purposes could u - 
ignored. 

With regard to bearings’ outs! 
diameters and bom, however, no 

not be assumed. During the grindii 




frequency distribu- 

ID’s and OD’s in 

the direction of most metal. 

In grinding and finishing shafts 
and housings, similarly skewed d' 

Operating on a modified probability 
distribution of tolerance is possib' " 

the volume of parts is sizeable. 

the approximate distribution of shaft 
and housing 
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DESIGNERS HANDBOOK 
FREE TO ENGINEERS 

If you work with miniature bearings, 
you’ll find this new, 70 page authori- 
tative publication a great help in solv- 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 


TAKE OFF DISTANCE ■ SEA LEVEL- ZERO WIND 



GROSS WEIGHT -LBS. 

LOADED AG-2 can clear a 50 ft. obstacle 
in 800 ft., using 20 deg. flap. 


trim position indicator and ammeter. 
Optional instrumentation includes turn 
and bank, stall warning indicator; op- 
tional equipment includes landing 
lights and external power receptacle. 

Tire electrical system includes a di- 
rect cranking starter, generator, navi- 
gation and instrument panel lights. 
Cockpit Layout 

Cockpit layout has trim wheel and 
flap hand crank on the left side, be- 
side the pilot seat, with throttle quad- 
rant in conventional position ahead of 
this. 

Ahead of the quadrant is a fuel 
selector, while the fuel wobble pump is 
above the selector and moves for and 
aft in a slot just under the windshield. 

Right hand console has an ammeter, 
electrical system switches and trim po- 
sition indicator, while on one side of 
the console are the circuit breakers. 

Main instrument panel has two rows 
of gages, four on top and five on bot- 

Top row contains airspeed, (left) 
to right) blank (for optional needle- 
ball), manifold pressure and tacho- 
meter. Second row contains altimeter, 
blank (for optional rate of climb), small 
blank space (for clock or other similar 
instrument), engine gage and cylinder 
head temperature. Below the main 
panel is a line of controls and gages, 
carburetor heat, ignition switch, single 
fuel gage for both tanks with selector 
switch below, liquid load dump valve 'I' 
handle, magnetic compass, small blank 
space, engine oil filter pressure gage 
carburetor air temperature gage and 

Controls on the floor are minimized, 
with fuel on-off T-handle on left floor 
just behind console, while on right, be- 
side pilot's seat, are tail wheel lock and 
parking brake controls. Pilot's seat ad- 
justs fore and aft. 

Second scat is provided, in small 
compartment aft of pilot with seat be- 
ing a fixed bench installation. Provi- 
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sion of the seat makes it possible for 
the AG-2 to carry a loader, flagman or 
mechanic to the site of remote opera- 

Should tools or parts be required, 
the hopper space can be utilized. 

Although CAA requirements for 
drainage holes and ventilation preclude 
an actual complete seal at the moment, 
the possibility is that a type of flapper 
valve over holes which would be closed 
bv aerodynamic pressures during flight 
may be incorporated. 

Air Intake 

In the cockpit area, a ram air intake 
scoop has been mounted on an ex- 
tended dorsal fin which delivers air into 
the cockpit area. Since a low pressure 
area due to the airflow exists around 
exterior of the cockpit, and higher pres- 
sure obtains inside from ram intake, 
constant flow to the outside prevails, 
giving additional fumes and dust pro- 
tection on top of the relatively tight 

Additionally, for those desiring an 
open cockpit airplane, such a version 
now is entering flight test stage, with 
prototype N8330H being converted, 
lire open version retains the two cock- 
pit feature, with the second seat closed 
by a sheet metal hatch when not in use. 
A windscreen is provided, and turnover 
bar structure extends from cowl in front 
of cockpit over the pilot's head to the 
main turnover structure located behind 
pilot's head, in front of the rear seat. 

The AG-2 was never tested in a wind 
tunnel. Resulting airplane's aerody- 
namic characteristics show no lack of 
basic required qualities, although some 
refinements would quite possibly have 
been made. Additionally, this a re- 
flected in the airplane’s cost, reducing 
development expenditures which other- 
wise would have been reflected in the 
airplane's price. 

AG-2 Structure 

Structure is conventional built-up 
sheet metal, Alclad throughout. A few 
extrusions are used in the wing. No 
forgings arc used so far and their use 
for production purposes appears de- 
batable, company engineers say. 

In addition to Alclad material, all 
interior surfaces are anodized and 
primed with a catalvst-sctting primer. 
Additionally, exterior surfaces are given 
a coat of catalyst-setting type enamel 
as a further corrosion resistance move. 

Slot-lip ailerons are drooped 12 deg. 
and their downward travel when acting 
as flaps is proportional to that of the 
main flap. 

Units are mechanically bussed to- 

Location of the spray boom behind 
the rear (false) spar serves a dual pur- 
pose of dispensing the load downward 
aft of the main structure, taking advan- 



For accurate creep rupture testing 
choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator. 


j^ARCWELD 

1 MANUFACTURING 

testing V' salwman ^:alT □* | 

COMPANY 

Name T.tle 

Phone 1470 

Company Principe, Produce j 

C,ty State 
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tage of downxvash from the high lift 
airfoil section to get better penetration 

hi the cockpit, a master pilot control 
system for the dispensing equipment is 
to be used, with all possible variations in 
load and type of application able to be 
used without changes bevond adjust- 
ment of the pilot's controls. 

Although the airplane currently has 
no specific dispensing system for solids, 
it is to be tested with a number of pos- 
sible equipments. Additionally, it is 
possible that airplane will incorporate 
Sellers Swathmaster dispensing equip- 
ment as part of standard equipment and 
included in the over-all package price, 
but a decision has not yet been reached 
on this. 

The airplane is billed currently as 
carrying a 5,500 lb. payload, which 
would bring the gross weight up to that 
of the 1,700 lb. which is the heaviest 
weight yet used in the flight test pro- 
gram. 

Radio equipment is not considered 
standard in the AG-2, but since numer- 
ous aerial application contractors cur- 
rently arc finding radio communications 
profitable to their operations, provisions 
are made for carrying such equipment. 
No specific equipment is recommended, 
the choice being left to the operator for 
that which best suits his individual 
situation. 


Beech Testing 
Larger Twin-Bonanza 

Wichita, Kan.— New version of Beech 
Twin-Bonanza light twin engine air- 
craft, featuring a redesigned, larger fuse- 
lage providing for an airstair-tvpc en- 
trance door in the left side to ease pas- 
senger entrance and exit, is undergoing 
flight tests prior to evaluation by the 
U. S. Army. Airplane, designated L-25F, 
is one of "three prototypes being built 
by Beech Aircraft Corp. under an 
amended L-25D contract. 

Company partially lifted the wraps 
on its new model during the annual 
meeting of Association of the U. S. 
Army in Washington, D. C., but Beech 
representatives said that it will be sev- 
eral months before full details can be 
discussed. Development is significant 
in that it could presage a new civilian 
product for the company's current busi- 
ness aircraft line. In addition, indica- 
tions are that the L-25F could be de- 
veloped further to take turboprop 
powerplants and pressurized cabin. 

Enlarged fuselage provides for sepa- 
ration of passengers from crew. In 
earlier Twin-Bonanzas, crew and pas- 
sengers enter the airplane by stepping 
onto the wing and then into the cabin 
and are in close proximity. Installation 
of a retractable door in the side of the 


fuselage of the L-25E considerably 
simplifies loading the airplane. Length 
of the L-25F is 55 ft. 2 in. compared 
to 51 ft. 6 in. for the earlier L-25D 
and its F-50 civilian counterpart. Air- 
plane stands 14 ft. 2 in. high. 

L-25F is powered by new fuel-injec- 
tion 545-hp. geared and supercharged 
Lycoming IGSO-4SO-A1A6 engines, 
which eliminate conventional carbure- 
tion system and attendant icing prob- 
lems. "With these engines, the L-25F 
has an estimated top speed of 209 kt. 
at 9,000 ft. and cruise speed of 177 kt. 
of 10,000 ft. at 65% power. 

Prototype L-25F has a gross weight 
of 7,658 lb., an increase of 568 lb. over 
the L-25D and weighs under 5.000 lb. 
empty. Six-place version provides for 
two crew, four passengers and a lava- 
tory; seven-place model would eliminate 
the latter equipment. 

North Dallas Airport 
Undergoes Expansion 

Dallas— Brown Aero Corp. and the 
Airpark Co. are building new hangar 
and office facilities at Addison Airport, 
business flying field north of Dallas. 

Brown Aero will move its Aero Com- 
mander distributorship from present 
quarters at Dallas’ Love Field. At Addi- 
son, the company plans a 9,600 sq. ft. 
hangar and 1,500 sq. ft. of office space 



rial and mililary ret engine contracts plus addi- 
:t responsibilities continue to expand our activities. 
GE's Jet Engine Department, we need more crea- 
tive engineers to help shape aviation's future. Our unique use 
of small-unit work groups emphasizes the individual's creative 
freedom — recognizes and rewards ability. Our engineering staff 
re than doubled since 1 955, [while annually about 50% 
mgineers were promoted to more responsible positions. 

Right now the high energy fuel jet en 




Career positior 

izenship are open in mifny fields — 

RELIABILITY . . . AERODYNAMICS' DESIGN . . . ELECTRICAL CONTROLS 
ADVANCED ENGINE' PERFORMANCE ANALYSIS . . . ENGINE 
FLIGHT TEST . . . CONTROL MMPONENT DESIGN . . . ENGINE STATIC 
PARTS DESIGN . . . TEST INSTRUMENTATION . . . DESIGN/MODIFY DATA 
REDUCTION SYSTEM . . . ajifl many others. 

Send your resume/tiow— or, for more information write or phone: 

Mark Elwood General Electric Co., Jet Engine Dept. AW-11 1 7 
tyncinnati 15, Ohio Phone POplar 1-1100 

GENERAL ELECTRIC 

"JET ENGINE DEPT. CINCINNATI 15, OHIO 
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for its sales and service operations. 

Airpark Co. is building a hangar for 
use as storage for multi-engine aircraft, 
including Douglas DC-5s. Airpark fa- 
cility will have 1 5.000 sq. ft. or hangar 
area and 5,000 sq. ft. of office space. 

Opened a year ago. Addison is now 
handling about 5,400 landings and 
takeoffs a month and expects to sell 
more than 750,000 gal. of fuel this year. 
The airport has a TVOR and recently 
applied to the Civil Aeronautics Ad- 
ministration for installation of a con- 
trol tower. Field operates 24 hr. a day 
and has a rotating beacon, night lights 
and other navigational aids. Instrument 
arrivals and departures arc controlled by 
Dallas approach control through the 
Addison TVOR. 

PRIVATE LINES 


Beech contract for some 600 KDB-1 
propeller-driven target drones, expected 
to be announced soon, is being placed 
by Navy, not U. S. Army, as inadvert- 
ently reported by Aviation Week (Oct. 
27, p. 25). Army also is interested in 
the Bccch drone, which attained alti- 
tude of 45.500 ft. in tests at Pt. Mugu, 
Calif. 

Deposits for delivery of two Grum- 
man Tradewind turboprop executive 
transports have been placed by Cana- 
dian corporations for mid-1959 delivery 
with Timmins Aviation. Ltd., Montrcaf. 
Grumman distributor. 

Additional 28 hinged radoines for 
Douglas DC-5s have been ordered by 
Civil Aeronautics Administration from 
Rcmmcrt-Wcrncr, Lambert Field. St. 
Louis. Mo. Domes, with swingawav 
scanner mounts, will be similar to 22 
units purchased by CAA last year. 

Noland Co., Newport News. Va., has 
purchased an executive Fairchild F-27 
turboprop and has assigned interior de- 
sign to Davis Ellies Industrial Design. 
Inc., Columbus, Ohio. 

First transpacific delivery of a Beech 
Travel Air light twin was made by Sky- 
ways Aircraft Ferrying Service President 
Jack Ford who flew the plane from 
Wichita. Kan., to the Philippines with 
stops at Van Nuvs, Calif., where aux- 
iliary fuel tanks were fitted to bring 
capacity to 500 gal.. Honolulu, Wake. 
Guam and Manila. . . . Soconv Mobil 
Oil Co. purchased a Travel Air execu- 
tive transport. . . . Convair awarded 
Beech a follow-on production contract 
exceeding S7 million to furnish addi- 
tional aft fuselage sections and other 
major assemblies for F-106A and 
F-106B Delta Dart interceptors. De- 
liveries of these assemblies begin in 
April, 1959. 



AIRHEAHT Cagle 

Brake 

Release 

Automatic • Self-Adjusting 


Installed on airplanes with 
hydraulic disc brakes 

Actual performance on 
more than 20,000 military 

proven that the Airheart 


Airheart 

PRODUCTS INC. 
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MOBIL FUELS FIRST U S. 
JET PASSENGER SERVICE! 




Down through aviation history— from the very first flight in 
1903. Lindbergh's Atlantic hop. Amelia Earhart's pioneer trips. 
Byrd's and Wilkins' polar flights — Mobil protection was there! 
Now once again Mobil helps make aviation history! 

Mobil fuel powers Pan American World Airways' new Boeing 
707 Jet Clipper^ This transatlantic jet service ushers in a new age 
in commercial aviation. Mobil is proud to play a part in this 
historic occasion by supplying Pan American with quality jet 
fuel . . . highly trained service personnel . . . modern fueling 
facilities. As always . . . you're Miles Ahead wich Mobil! 


Fly weather-wise ...fly 


Mobil 
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SENIOR 
POSITIONS 
OPEN WITH 


ASTRODYNE, INC. 

McGregor, Texas 


Senior Ph.D. chemist: background 
in both organic and inorganic 
synthesis, primary skills in ad- 
vanced concepts of polymer 
structure, polymer modification. 
Sound knowledge of relationships 
ween molecular structure and 
physical properties in high 

pioneering polymer synthesis, 
crosslinking theory and practice, 
plasticizer creation and incorpor- 
ation, identification and applica- 

lysts, effect of oxidizer on poly- 
mer properties, basic study of 
performance from the binder or 
polymer viewpoint. 


Senior designer : extensive back- 
ground in solid propellant power 
plants, structures, performance, 
application, and generalized 
weapon systems. Supervise and 
participate in preliminary analy- 
sis and design of a wide variety of 
solid propellant applications, 
advanced design of system com- 
ponents, optimization studies, 
trade-off factors, liaison with de- 
signers and advanced concept 
scientists, proposal advisory ac- 
tivity and extremely long range 
visionary design of vehicles for 
space. 


Astrodyne, Inc., owned by North 

Phillips Petroleum Company, is 
organized for continuing re- 
search, development, and manu- 
facturing in high performance 
solid propellant propulsion sys- 
tems. Employee benefits, top 
salary, and pleasant working and 
living conditions. 

For detailed information contact: 
Ralph E. Woodburn, Chief 
Personnel Section 
Phone: GRanite 5-2811 


Astrodyne, Inc. 

McGregor, Texas 


Trans-Texas Airways 
Modifies DC-3 Fleet 

i rating a fleet of modernized Douglas 
DC-3s which allow the local service car- 
rier to fly schedules competitive with 
Convair 340 and Douglas DC-6 opera- 
tions on routes in the Southwest. 

Called Super Starliners. the airline's 
DC- 3s arc getting increased perform- 
ance from a modification program 
which included installation of the 
AiResearch maximizer kit. All 20 of 
Trans-Texas' DC-3s have the maximizer 
kit installed, and the cost ran about 
SI 6,450 per airplane. 

Maximizer modification of the Trans- 
Texas DC-3s includes tighter cylinder 
baffles which make possible a rede- 
signed cow4, reducing frontal area and 
profile drag and improving airflow 
through the nacelle area. Installation 
also includes wheel well doors, a new 
Siamese stack arrangement, a rede- 
signed oil cooler fairing and a fairing 
which streamlines the tail wheel area. 

In addition to its own fleet, Trans- 
Texas has modified some executive air- 
craft with this kit, and the airline offers 
the conversion for 521,400 or a parts- 
only kit for $14,875. 

AiResearch kit was supposed to in- 
crease speed on the DC-?s by 20 mph. 
But Trans-Texas said the increase may- 
run as high as 30 mph. because of other 
modifications which have cut drag and 
weight. The airline said flying times 
were reduced 10-12% when new sched- 
ules based on the converted DC-3s were 
published last summer. 

In a computation based on July oper- 
ating figures. Trans-Texas' average 
block speed was 164.2 mph.. the high- 
est among the local airlines. Average 
length of hop was 79.1 mi. DC-3 aver- 
age block speed for all local airline 
DC-3 operators was 147-9 mph. and the 
average hop was 82.8 mi. 

In addition to the AiResearch kit, 
Trans-Texas has engineered a number 
of its own modifications over the years. 
These include conversion to a 24-volt 
system, installation of an electric pro- 
peller feathering system, a dual hy- 
draulic svstem and standardization of 
engines to the Pratt & Whitney R1 S30. 

In the cockpit, the airline lias in- 
stalled a standard instrument panel 
which can be removed from the inside 
for rapid maintenance and has put in 
a one-piece windshield. New radio 
navigation-communications equipment 
includes three VOR receivers which are 
interchangeable. 

In the passenger area, the Super 
Starliners have an integral step door, 
special buffets designed for load serv- 
ice operation, Janitrol cabin heaters, an 
enlarged waist-level cargo door and a 
high density 23 passenger interior. 



...not at 



open NOW at all levels in our small 
engineering groups. At Bendix-Pacific 
we encourage and promote the full use 
of your talents— you can realize your 
potential in tomorrow’s technology. 
If you are qualified in one of these fields 
MISSILE GUIDANCE 
TELEMETERING 
AIRBORNE RADAR 
MISSILE HYDRAULICS 
& MARINE HYDRAULICS 
SONAR 

& ANTI-SUBMARINE WARFARE 
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STRAIGHT TALK TO ENGINEERS 

from, Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 


In this fast-moving age we find that we can no 
longer insure leadership ... or even survival... 
by doing things the traditional way. If there’s a 
better way, we must find it. 

Our DC-8, C-133, Thor, Nike-Hercules, Genie, 
Sparrow and other aircraft and missiles are all 
the finest of their type and time. But their 
success, and that of our many new projects, 
depends on superior engineering. 


That's why I’m looking for engineers dedicated 
to quality work. Only through such dedication 
can the extra performance and reliability of our 
products be attained. If you feel as we do about 
this principle, we’d certainly like to hear from 
you in regard to a future at Douglas. 

Write to Mr. C. C. LaVene, 

Douglas Aircraft Company, Box 620-M 
Santa Monica, California 


nautical Division, Minneapolis. Minn. 

Ronald J. R. Kallnian. Western regional 
managcr-Transac computer systems. Philco 
Corp.’s Government and Industrial Division, 
Mr. Kallman's headquarters will be at 
Philco's Western Development Laboratory. 
Palo Alto, Calif. 

Kenneth Morris succeeds S. O. Svcndsen 
as factory' manager. Seattle Division. Boeing 
Airplane Co.. Seattle. Wash. Mr. Svcndsen 
is now assistant manufacturing manager. 
Transport Division, Renton. Wash. Robert 
Barker succeeds Mr, Morris as manager of 
Boeing's Moses Lake. Wash.. Flight Center. 
Also: T. E. Gamlcn. assistant general man- 
ager-operations, Transport Division, and 
Harold Abling, assistant manufacturing man- 
ager-factors' and preflight operations. 

Albert E. Beckers, director of engineering. 
Tube Operations. Allen B. DuMont Labo- 
ratories. Ine.. Clifton. N. J. 

Douglas Aircraft Company. Inc.. Santa 
Monica, has announced the following ap- 
pointments to the Nike missile engineering 
project. Paul C. Swan, manager-newlv 
created Nike Weapons System office: W. W. 
Bendow, chief project engineer, and N. T. 
Wciler, assistant chief project engincer-Nikc 
series: S. L. McCroskcy. project engineer- 
Nike Hercules. Also: W. T. Dicki-'s n. as- 
sistant chief engineer, and Marshall Nesbitt, 
executive engineer. Aircraft Engineering De- 
partment. 

Herbert L. Karseh. planning director- 
inissilcs systems. Allison Division of General 
Motors Corp.. Indianapolis. Ind. 

lack Rosenberg, manager of engineering, 
Electronic Control Systems, the Los Angeles 
facility of the Electronics Division of Stroin- 
berg-Carlson. Rochester. N, Y, 

Charles F. Mcrrigan. manager of scatter 
and special systems engineering. General 
Electric Co., Technical Products Depart- 
ment, Syracuse. N. Y. 

Carl R. Malmstroin, manager of research 
and development and engineering. Defense 
and Technical Products Division, Rhccm 
Manufacturing Co.. Downey. Calif. 

Arinin F. Racbcl. chief experiment engi- 
neer. Solar Aircraft Co.. San Diego. Calif. 

Harry W. Swanson, works manager. Sum- 
mers Gyroscope Co.. Santa Monica. Calif. 

Dr. Ernest A. Keller, staff scientist, Chi- 
cago Military Electronic Center of Motorola. 
Inc., Chicago, 111. 

D. E. Zesiger, assistant manager of cus- 
tomer relations. Western Division. Coodvear 
Aircraft Corp.. Litchfield Park. Ariz. 

H. Seibert, mar - ' ' 


, The Can 


support services departn 
Corp.'s AiRcstarch Manufacturi 
Los Angeles, Calif. 

Wyandotte Chemicals Corp.. Wyandotte. 
Mich., has reorganized its Research and 
Engineering Division into two new staff 
divisions and announced the following ap- 
pointments: Dr. J. William Zabor. dircctor- 
Rcscarch Division, and John H. Reifel. di- 
rector-Engineering and Development. 

Ray Destabelle, chief engineer. Trans- 
ducer Division, Technology instrument 
Corn.. Santa Monica. Calif. 

M. S. Griffin, staff director-advertising. 
Thompson Products Divisions. Thompson 
Ramo Wooldridge. Inc,, Cleveland. Ohio. 
Mr. Griffin succeeds Fred R. Witt, retired. 

Dan M. Tenenbaum. head of all rocket 
testing, Aerojet-General Corp., Sacramento, 
Calif. 
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JYMENT OPPORTUNITIES 


SEARCHLIGHT 

SECTION 




iiaim 


C-46F 



to encourage 

your creative process 


If you are a trained engineer or scientist seeking to apply your own imagination 
and ingenuity to developing advanced detection, control, or communication 
systems, you want conditions designed to encourage your creative process. 

After conducting surveys on many locations, the Bcndix Systems Division 
selected 56 acres adjacent to the Engineering campus of the University of 
Michigan as offering the best site for its new home and for creative work. 

The Systems Division, serving as the focal point for systems planning 
within the Bendix Aviation Corporation, is housed in a new two-story struc- 
ture. Equally divided between laboratory and office space, this modern 
building offers full facilities for encouraging your finest work. 

The proximity of the University of Michigan, as well as Bcndix personnel 
policies, permit you to attend day classes. The friendly town of Ann Arbor 
offers you the low-pressure life of a small town combined with the cultural 
advantages of a large city. 

For greater opportunity in weapon systems planning, research and 
development, along with more comfortable living, you arc invited to write the 
Bendix Systems Division, Dept. A1U7, Ann Arbor, Michigan. 




Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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EMPLOYMENT OPPORTUNITIES 


Immediate Opportunities 
for 

ENGINEERS & SCIENTISTS 

experienced in missile 
systems and subsystems 


SYSTEMS DESIGN ANALYSTS 

(Fire Control and Special Computers) 

FLIGHT MECHANICS ANALYSTS 

(Trajectory and Performance) 

FLIGHT CONTROL ANALYSTS 

(Missile Frame Stability and Aeroballistics) 

AIRBORNE RADAR SYSTEMS ENGINEERS 

(Antennas, Receivers, Transmitters, RF Circuits) 
SYSTEMS ANALYSTS 
(Statistical Analysis, Systems Test and 
Integration) 

DESIGN ENGINEERS 

(All-Metal Honeycomb and Rocket Engines) 

SENIOR RESEARCH ENGINEERS 

(High-Temperature Metals Projects) 

PROJECT ENGINEERS 

(Pneumatic Ducting and Rocket Engine 
Hardware) 

STRUCTURES ENGINEERS 
HEAT TRANSFER ENGINEERS 


Solar is now expanding its creative engineering group 
for several challenging new projects. This is an excep- 
tional opportunity to rapidly advance your career . . . 
while enjoying San Diego s year-round sunny climate 
and unmatched recreational and cultural advantages. 
Solar is a medium-size company (2500 people in 
San Diego) founded in 1927. Personnel policies are 
advanced, including profit sharing retirement plan. 
Write for brochure, sending resume of your qualifica- 
tions. to Louis Klein, Dept. E-325, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San Diego 12, California. 


SOLAR 



SCIENTISTS 

Ph.D. level for analysis of scientific 
and technical literature in these 
fields: 

Aeronautical Sciences 

Astronomy 

Chemistry 

Geophysics 

Mathematics 

Physics 

Positions open on challenging proj- 
ect in Ohio. Excellent company 
benefits. Relocation allowance. Re- 
tired professors considered. Must 
be U. S. Citizen. Our staff knows 
of this ad. Please send complete 

Box 



AERODYNAMICISTS 

530,000 



DEVELOPMENT ENGINEERS 



B. W. SEVERANCE Personnel Manage 

THE FIREWEL COMPANY, INC. 
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EMPLOYMENT OPPORTUNITIES 


FOR ENGINEERS 
AND SCIENTISTS: 


Address 
for challenges 
with a future 



New developments at Goodyear, as well as new complexi- 
ties in the international scene, have intensified our need 
for missile engineers — and engineers of all kinds. 

If you’re a man of talent, training and imagination, we 
want you — and we want you now. 

We want you at Goodyear Aircraft in research, develop- 
ment, design, production. 

We want your skills on such vital projects as SUBROC — 
the new antisubmarine weapon system which is spear- 
headed by an underwater guided missile. On REGULUS II, 


MACE, and NIKE ZEUS. On missile nose cones, radar, 
radar structures, radomes, ballistic missile early warning 
systems, ground support equipment, and an array of bold 
challenges with a future. 

You’ll find salaries and benefits at Goodyear Aircraft are 
fine. You can continue academic studies — company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Dept., 
Goodyear Aircraft Corporation, Akron 15, Ohio. 


good/yiar aircraft 
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IT’S ALWAYS ‘WINTER 


Controlled Heat 
is packaged by 



and delivered anywhere 

Whether it is the frigid altitudes at which manned 
aircraft fly, the cold, trackless space domain tra- 
versed by missile and satellite, or the icy arctic 
wastes of DEW Line installations ... it is always 
“winter” somewhere. 

To keep sensitive equipment, fuels, propellants 
and lubricants at correct operational temperatures 
in any cold environment, controlled heat must be 
delivered with utmost dependability. SAFEWAY 
delivers it — anywhere. 

Among the wide variety of heating blankets and 
woven-wire heating elements successfully engi- 
neered by SAFEWAY to meet tailor-made specifi- 
cations are: 

• heating blankets for honeycomb and 
metal-to- metal bonding 

• de-icing units for airfoil surfaces 

• heating elements for launching equipment 
and airborne gyros, cameras, computers, 
servos, batteries for missiles or aircraft 

• radiant heating panels for industry 

• defrosting units for industrial and com- 
mercial refrigeration 

If it has to be heated (and the “it” can be just 
about anything), you can rely on SAFEWAY 
engineers to study your problems and — without 
any obligation — submit an appropriate recom- 
mendation. 



FOR YOUR COPY OF 
FACT-FILLED FOLDER, 
PLEASE WRITE TO: 


680 Newlleld Slreel 


Middletown, Connecticut 


HEAT 

ELEMENTS 

INC. 
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WELDING 

ENGINEERS 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot. high-flying weapon 
systems and space ships such 
as B-70, F-108. and X-15. 

If selected for one of these 
positions, you'll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications. These proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 
vehicles. 

For more information please 
write to : Mr. A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45. California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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LETTERS 


707 Designation 

I should very much like to suggest that 
in your articles mentioning the Boeing 707 
vou ahvavs indicate the series number, e.g. 
120. 220', etc. 

As you know, 707 for Boeing has no more 
significance than DC for Douglas, and this 
leaves me a little at a loss to identify any 
particular airplane. 

As always, many thanks for your excellent 
publication. 

A. A. Prevost 

International General Electric Co. 

150 East 42nd Street 

New York. N. Y. 

( Thanks to reader Prevost for a good idea. 
It will be done. — E d.) 

Radiation Dosage 

On p. 50 of the Oct. 20 issue of Aviation 
Week there is an article describing some of 
the information gathered by the Pioneer. 
The radiation levels arc given in the article 
as . . four roentgens a' " """ ' '' 

roentgens at 10,000 mi„ 

17.000 mi. and one-half : 
mi.” A great deal more information would 
be available if the time as well as the dosage 
(in other words, the dose rate) were speci- 
fied. One might assume, since the usual 


quoted dose levels ai 
gens per hour also. ’ 
me whether this assn 


Aviation Week welcoi 


’* the opinion s 
« raised in the 
inns. Address 
nation Week, 
ork 36. JV. Y. 

"10 words and 


dc that "The one-half roent- 
;t 60,000 mi. is about twice 
safe weekly dosage rccom- 


is given, it is a trifle difficult to determine 
whether twice the maximum safe weekly 
* c received in one hour at 


pi re a. genuine identification, 
of writers will be withheld on request. 

It has come about because those who 
presently lead ALPA have taken the pilots 
down a road towards an industry dictator- 
ial fact that no dictator- 


ticcs of some airline captains. 1 
sequentlv condemned to the "shoe store” 

bin ALPA council number (AW Sept. 8. 
p. 1181. The Lieutenant was upbraided by 


154). 

Were these bold condemnations? Not 
particularly. It takes no courage or even 
originality to spout the "party line” of a 
strong organization. The truth of the mat- 
ter is the Naval Lieutenant is not the only 
one who apparently realized and fears the 
far-reaching dictatorial powers of ALPA. 
Its own members base reason to be fearful 
if they speak up against ALPA policy. 

At least two captains have been held up 
to their membership recently as horrible 
examples. Their crime: writing letters con- 
trary’ to this policy’. Those who filed charges 
against them made it dear they advocated 
the stillest penalties their union could im- 
pose. The notifications that went with 
these charges to the membership at large 
should have served the dual purpose of 
filing the "defectors” and preventing 


603)00 u 


is suggested that, if possible, in future remaining 


radiation information, the 
i of only the dose be given 
iplcte bit of inhumation. 


iny further "defection." 

A Western Air Lines captain (name with- 
held) spoke out against this policy during 
the Western strike this year (AW April 
He. too, was berated for 
vinous (AW May 12, p. 


Rad Tech Department 
Las Vegas, Nev. 

(Omission of the words “ per hour” fol- 
lowing the number of roentgens was an 
error. Precise times for the readings are not 
available. In addition, some of these "quick- 
look" figures have been rendered suspect by 
further study of the telemetry data. For 
details, see Aviation Week for Nm-. 5. p. 28. 

Union Leadership 

The pilots as individuals might well ask 
what the leadership of their union is doing 
to them and the airline industry. There was 
a time when the airline pilots were lc 

leadership their stature is P dimini: 
rapidly. Why has this situation i 
about and what are the ramifications? 


146); 

More recently Flight Safety Foundation 
printed a pamphlet titled “The Growing 
Problem of Midair Collision" by Captain 
Anonymous. (The pamphlet bore out 
the criticism the Naval Lieutenant had 
leveled at some airline pilots.) Why 
"Captain Anonymous" in this case? The 
same fear of reprisals? 

Apparently ALPA’s leadership policy is to 
destroy or belittle any and all who dare 
speak against it, and this does not exclude 
other unions. i.e„ Mechanics, Flight Engi- 
neers. Stewards and Stewardesses, etc., or 
government regulators' agencies such as 
the CAA and CAB. Ail must conform if the 
policy is fully implemented. This is the 
familiar format of all dictatorships past and 
present. It does not add to the stature of a 
profession that until lately had every right 
to be proud. Tills program can lead to 
distrust and hate within the ranks of the 
pilots and among the other employes of 
the industry who have worked with them 
through the years. 


At this stage the pilots as individuals still 
hove the opportunity to change the direc- 
tion the present leadership is pursuing. 
Surely there are manv fine potential leaders 
within the ranks of the pilot's union who 
could restore the prestige and integrity of 
their union; the prestige that rightfully 
should be growing rather than diminishing. 

Amityville, N. Y. 

Windshift in Descent 

Letter writers Weir and Thomson (AW 
Oct. 6, p. 114) ignore all but the obvious 
effects of penetrating a horizontal wind- 
shift during descent from an overriding tail 
wind into a surface headwind. The obvious 
effect is as Thomson says, to reduce angle 

But. "strange to relate and wonderfully 
true even shadows have their shadows, too." 
Your aeronautical!)’ sophisticated readers may 
appreciate a glimpse of the “shadows" un- 
seen by Messrs. Weir and Thomson: 

1. Turbulence at the shear level. At the 
discontinuity surface between two opposing 
windstreams, friction causes turbulent mix- 
ing. At various points along a horizontal 
shear surface, strong vertical wind currents— 
with perhaps no horizontal component— cir- 
culate locally. Tlius the wing could hit a 
sharp updraft as it penetrated the shear 
layer. Add a perfectly plausible downdraft 
on the tail at the same instant, if you wish. 
Acting directly to increase angle of attack, 
these side-effects of the windshift penetra- 
tion could be much stronger than the rela- 
tively puny reducingeffcct on angle of attack 
resulting from Mr. Thomson’s vectorial addi- 
tion, which considers only the horizontal 
components. There could be a large net 
increase in an already high angle of attack. 

2. Dynamic unbalance in pitch attitude. 
With nose-up "rotation” (and the descent 
had been unusually steep) the elevators were 
quite sharply deflected— more than necessary 
to merely maintain the angle of attack that 
had been reached. The sudden headwind 
would sharply increase elevator action, ro- 
tating the nose faster, and higher than 
planned. 

The severity-and scquence-of impact of 
the wheels suggested a complete and sudden 
stall near the ground. (Both engines were 
knocked clean off the airplane. ) 

Such a drastic result— unforeseen by the 
seasoned pilot-can be explained with the 
effects indicated above, particularlv if they 
all acted in concert. Hence, my original 
statement that the overriding wind should 
have been regarded as something more 
than merely "a factual observation and 
not as a factor in the hard landing , . 
as the accident report put it. 

If there is something wrong with my 
reasoning. I hope Mr. Thomson, who 
makes his point constructively, will 
straighten me out. 

As for critic Weir: shadow-boxing’s an 
art. With insight blinded by ire, his preach- 
ments aren’t worth a farthing! 

Allen W. Hayes. Owner 

Chartair 

Ithaca. N. Y. 
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Voi-Shan Titanium Hydraulic Fittings 
Deliver over 43% 
l #. Weight Savings 



In the struggle to fly man faster, farther, and 
more efficiently, the aircraft industry is 
constantly looking for devices and methods 
lor saving weight. To satisfy this increasing 
demand for weight-saving. Voi-Shan has 
developed hydraulic fittings from 
Titanium alloys that can provide from 
43% to 75% weight savings over 
equivalent alloy and corrosion- 
resistant steel fittings. 




VOI-SHAN MANUFACTURING COMPANY 

a division of Pheoll Manufacturing Company 
8463 Higuera Street, Culver City, California 



Choose the right 
hi-strength Elastic Stop® nut from 
ESNA’S broad product line 


160,000 
PSI BOLTS 

Such as Types MS 20004 
and NAS 144 


1 80,000 
PSI BOLTS 

Such as Type NAS 624 


HIGH STRENGTH 
SHEAR BOLT 

bSuch as Type NAS 333^ 


ZEB 1845 

Nut— double hex, 550 °F 


Nut— double hex, 250 F 


1610 

Nut-hex, 250° F 


1610 

Nut-hex. 250 °F 


ZEB 1845 

Nut— double hex, 550° F 


ULTRA 
HI-TENSILE 
(220,000 PSI) 

Type Bolts 


2752 

Nut-barrel, floating 


250 F 


2552 

Nut-barrel, floating 
lightweight, 250° F 


1452 

Nut-barrel. 250 °F 


N3220 

Nut-barrel, floating 


350 


2452 

Nut-barrel, lightweight 


NA101 


Nut Anchor, Two Lug 
250°F 


250 


LH2577 (NAS 577 


Nut-barrel, floating ^ 
550° F JT 


The high loading inevitable in today’s supersonic 
aircraft designs makes it essential that the 
entire structure be strengthened— with a 
minimum increase in weight. In fastening, this 
means that fewer but stronger fasteners are 
desirable. To meet this need, ESNA now 
has available a complete line of high tensile 
self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 



We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. N45-1125. 

ELASTIC STOP NUT CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



